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Executive Summary 
California Public Util it ies Commission Energy Division 
Recommendation 

Based on the results of a series of engineering and economic analyses conducted on Southern California 
Edison (SCE)-provided data responses and materials, the California Public Utilities Commission (CPUC) 
Energy Division staff recommend: 

● Further examination of the smaller-scale alternatives as proposed by SCE; and 
● A more robust analysis of at least one additional potential alternative not proposed by SCE to date, 

namely, an alternative that uses distributed battery energy storage systems (BESS) and a fewer 
number of tie-lines.  

Purpose 

As directed in the September 30, 2020, Assigned Commissioner’s Ruling Amending Scoping Memo, the 
CPUC Energy Division, with the support from WSP USA Inc., formerly Ecology and Environment, Inc. 
(WSP), and Kevala, undertook a review of SCE’s amended Proponent’s Environmental Assessment (PEA) 
and other relevant matters pursuant to the California Environmental Quality Act as the procedural next step 
in the proceeding. The CPUC Energy Division analyzed data provided by SCE in the supplemental 
information filed in the amended application and PEA, subsequent revisions, and in response to data 
requests made in 2020 and 2021. As part of the CPUC Energy Division assessment process, a series of 
engineering and economic analyses was conducted on SCE-provided data responses and materials. 

Engineering Analyses 
The Kevala engineering analyses found that to relieve the overloads on the Valley South transformers that 
occur because of forecasted load growth, a combination of tie-lines and BESS performs as effectively as the 
Alberhill System Project (proposed Alberhill Project). Power flow studies were conducted as part of the 
engineering analysis. These studies found that reducing the load by installing distributed BESS achieves 
capacity requirements, while tie-lines achieve the reliability and resiliency requirements. Specifically, 
transferring service for two substations (Newcomb and Sun City) via 115-kilovolt (kV) tie-lines from the 
Valley South System to the Valley North System and installing 143 megawatt hours of distributed BESS 
with 6.5 hour duration in the Valley South System mitigates this overload as effectively as the proposed 
Alberhill Project. 

It is not clear from the current record whether special protection schemes (SPS) were consistently deployed 
throughout the proposed Alberhill Project and potential alternatives. NERC defines an SPS, also known as a 
mitigation strategy or remedial action scheme, as a scheme designed to detect predetermined system 
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conditions and automatically take corrective actions that may include, but are not limited to, adjusting or 
tripping generation (megawatt and megavolt ampere), tripping load, or reconfiguring a system(s). In the 
proposed Alberhill Project context, the system appears to be reconfigured to relieve an overload on a 115-
kV line that occurs under multiple alternatives, including the proposed Alberhill Project. Based on the 
record, it is unclear that this same mitigation strategy was deployed consistently across all project 
alternatives. If consistently applied, it is possible that other, smaller project alternatives could meet capacity, 
reliability, and resiliency requirements.  

When various other SCE alternatives were studied, there were some instances in which mitigation strategies 
were applied, and other instances when they were not. Choosing when to apply one or more mitigation 
strategies can make some alternatives appear to more effectively meet capacity, reliability, or resiliency 
requirements relative to alternatives wherein mitigation strategies were not applied. It was not captured in 
the record as to why a mitigation strategy was included in some studies and not others. For example, 
Kevala’s power flow analysis found that the Auld-Moraga 115-kV #1 line in the Valley South System 
experiences overloads following both the worst single contingency and the worst double contingency in the 
Valley South System. This overload is observed in all the power flow cases, including the current 
configuration of the do-nothing case, the proposed Alberhill Project, and the alternatives. This finding 
indicates that a mitigation strategy should be studied to address this overload, which appears unrelated to 
the proposed Alberhill Project. To be clear, load transfers and other mitigation strategies are highly varied 
and can be used in a variety of ways, but the record development on consistent mitigation strategies across 
the project alternatives included in SCE’s application was inadequate to support the possible varied 
treatment across alternatives. Thus, staff recommends, at minimum, greater visibility into SCE’s application 
across alternatives of mitigation strategies as well as additional study of the Valley South System. 

Economic Analysis 
WSP conducted a series of economic analyses finding that SCE’s proposed Alberhill Project’s Benefit-Cost 
Analysis (BCA) of alternatives does not display an equitable comparison of alternatives or calculation of 
each benefit-cost ratio (BCR) since the benefits and costs for each alternative were not correctly timed in 
terms of when they would realistically occur. SCE’s BCA accrues project benefits before the proposed 
Alberhill Project has been constructed or placed in service (instead, it is based on a project need date). It is 
also unclear how operation and maintenance costs were incorporated into the timeline or analysis, as they 
are not linked with the analysis, and the calculation of costs is not traceable. 

WSP’s retiming/realigning of the costs and benefits of the Effective PV Forecast within a traditional BCA 
capital analysis is based on when the benefits would realistically occur (following the construction schedule 
and the facility’s anticipated operational in-service date). This analysis revealed differences in alternatives’ 
rankings versus the SCE’s BCA results. The integrated time-series BCA revealed that the proposed Alberhill 
Project is not the most cost-effective alternative. Based on the retiming of benefits starting on the proposed 
Alberhill Project’s in-service date, the most attractive alternatives (in terms of the BCR) were Menifee 
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(ranked in first place), Valley South to Valley North (ranked in second place), and Valley South to Valley 
North and Distributed BESS Valley South (ranked in third place). 

The main point gained from the BCA review is that other alternatives should be explored incrementally, and 
the installation of two smaller-scaled systems might provide a reliable short-term energy solution, saving 
millions of dollars in upfront costs. Some of the smaller-scale alternatives proposed by SCE are much lower 
in cost than the proposed Alberhill Project and have a better BCR (a reflection of cost versus benefit 
efficiency). For example, the Valley South to Valley North Alternative, at a cost of about $207 million, 
would have a $60 million lower life cycle cost and $277 million greater net benefits when compared to the 
proposed Alberhill Project. 

The same generalized statement of net savings/benefits is attributable to Valley South to Valley North to 
Vista and Distributed BESS in Valley South (cost $289 million), in which SCE costs (including uncertainty 
and battery revenues) are used in conjunction with appropriately timed benefits. These two alternatives also 
appear to be economically viable based on the integrated time-series BCA. Since there are alternatives that 
are smaller and viable, two smaller-scaled projects could be implemented separately at different points in 
time (one now and one later, based on needs) and potentially cost less than the proposed Alberhill Project 
and produce the best BCR and overall benefits. 

Project History 

SCE filed an application (A.09-09-022) for a Certificate of Public Convenience and Necessity with the 
CPUC on September 30, 2009, to construct the proposed Alberhill Project. On August 31, 2018, CPUC 
Decision 18-08-026 granted SCE’s petition to modify the permit to construct the Valley–Ivyglen 115-kV 
Subtransmission Line Project, deconsolidated Application 09-09-022 from Applications 07-01-031 and 07-
04-028, and held Application 09-09-022 open to further review SCE’s application for a Certificate of Public 
Convenience and Necessity for the proposed Alberhill Project. Ordering Paragraph 4 of Decision 18-08-026 
directed SCE to supplement the record with additional analyses of alternatives that may satisfy the needs of 
the Valley South System. In response, SCE filed an amendment to its application on May 11, 2020, and 
included a corresponding amended PEA (Application A.09-09-022, second amendment). 
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1 Introduction 
1.1 Project Background 

1.1.1 Project History 
Southern California Edison (SCE) filed an application (A.09-09-022) for a Certificate of Public Convenience 
and Necessity (CPCN) with the California Public Utilities Commission (CPUC) on September 30, 2009, to 
construct the Alberhill System Project (proposed Alberhill Project). SCE filed an amendment to the 
application on March 15, 2010 (Application A.09-09-022, amended), and filed amended sections of the 
Proponent’s Environmental Assessment (PEA) on April 11, 2011. The proposed Alberhill Project would 
include a new 500/115-kilovolt (kV) substation (Alberhill Substation), new 500-kV transmission lines, new 
and modified 115-kV subtransmission lines, and telecommunications system installations. Appendix A 
provides a full project description of the proposed Alberhill Project, including project location and 
components. 

The CPUC determined that it would be in the public’s best interest to consolidate the California 
Environmental Quality Act (CEQA) analyses for the SCE Valley–Ivyglen Subtransmission Project Petition 
for Modification application (A. 07-01-031; proposed Valley–Ivyglen Project) and the proposed Alberhill 
Project CPCN application into a single CEQA document. As the lead agency, the CPUC prepared one 
Draft and one Final Environmental Impact Report (EIR) to evaluate the environmental impacts of both 
projects in accordance with the criteria, standards, and procedures of CEQA (Public Resources Code 
Sections 21000 et seq. and California Code of Regulations Title 14, Sections 15000 et seq.). The Final EIR, 
including responses to comments, was released in April 2017. 

On August 31, 2018, CPUC Decision 18-08-026 granted SCE’s petition to modify the permit to construct 
the Valley–Ivyglen 115-kV Subtransmission Line Project, deconsolidated Application 09-09-022 from 
Applications 07-01-031 and 07-04-028, and held Application 09-09-022 open to further review SCE’s 
application for a CPCN for the proposed Alberhill Project. Ordering Paragraph 4 of Decision 18-08-026 
directed SCE to supplement the record with additional analyses of alternatives that may satisfy the needs of 
the Valley South System. Table 1 details the supplemental analyses identified in Decision 18-08-026. On 
April 10, 2020, the CPUC issued an email ruling directing SCE to file: (1) a compliance filing for its 
additional analyses of alternatives that may satisfy the needs of the Valley South System to supplement the 
record Application (A.) 09-09-022, pursuant to D.18-08-026; and (2) an amendment to its application 
consistent with its additional analyses of alternatives that may satisfy the needs of the Valley South System, 
including a corresponding amended PEA reflecting the additional analyses as appropriate. In response, SCE 
filed an amendment to its application on May 11, 2020, including a corresponding amended PEA 
(Application A.09-09-022, second amendment). 
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Table 1: SCE Proposed Alberhill Project Supplemental Analysis 

Item  Supplemental Information Requested 

A Load forecast including industry accepted methods for estimating load growth and 
incorporating load reduction programs due to energy efficiency, demand response, 
and behind‐the‐meter generation. 

B Identification of all subtransmission planning areas in the SCE system with similar 
reliability issues. 

C A planning study that supports the project need and includes applicable planning 
criteria and reliability standards. 

D An analysis of several years of electric reliability performance for the Valley systems to 
demonstrate existing customer service level.  

E An analysis of outages over the past five years by root cause for the Valley South 
Systems in comparison to SCE system average and to other subtransmission radial 
systems. 

F The forecasted impact of the proposed Alberhill Project on service reliability 
performance, using electric service reliability metrics where applicable. 

G Cost/benefit analysis of several alternatives for enhancing reliability and providing 
additional capacity, including evaluation of energy storage, distributed energy 
resources, demand response, or smart grid solutions. 

H Identify capital investments or operational changes effectuated to address reliability 
issues in the absence of construction of the Alberhill Substation and the associated 
costs for such actions. 

I Detailed justification of the recommended solution as the best solution, including an 
explanation of how the proposed Alberhill Project ranks in the SCE capital 
investment portfolio of infrastructure upgrades. 

 
On September 30, 2020, the assigned CPUC commissioner to the proposed Alberhill Project issued a ruling 
amending the scoping memo after considering SCE’s amended application and PEA, amended protests, and 
the discussion at the second prehearing conference held on August 18, 2020. In the September 2020 ruling, 
the assigned CPUC commissioner confirmed the scope of issues identified in the June 19, 2017, scoping 
memo remained unchanged and determined the CPUC Energy Division would undertake a review of SCE’s 
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amended PEA and any other relevant matters pursuant to CEQA as the procedural next step in the 
proceeding. 

After SCE filed an amendment to its application on May 11, 2020, SCE discovered certain errors that 
affected the cost-benefit analysis. In an amended motion filed on February 1, 2021 (Application A.09-09-
022, Amended Motion), SCE provided updated analyses and corrected information previously submitted 
into the record on May 11, 2020. Corrected documents included the Planning Study (Item C), Forecasted 
Impact of the proposed Alberhill Project (Item F), Cost-Benefit Analysis (Item G), and Detailed 
Justification of the Recommended Solution as the Best Solution (Item I) (see Table 1 for descriptions of the 
required supplemental information). SCE filed a second amended motion (Application A.09-09-022, Second 
Amended Motion) on June 22, 2021, to correct clerical errors in spreadsheet tabular data in SCE’s February 
2021 Amended Motion. Corrected documents included the Planning Study (Item C), Forecasted Impact of 
proposed Alberhill Project (Item F), and Cost-Benefit Analysis (Item G). Key milestones of the proposed 
Alberhill Project process are summarized in Table 2. 

Table 2: Proposed Alberhill Project Milestones 

Milestone Date 

Application A.09-09-022 Submitted to CPUC September 30, 2009 

Final EIR April 2017 

Oral Argument May 2018 

Decision 18-08-026 Issued - Final EIR Certified. Directed SCE to 
Supplement the Record with Additional Analyses of Alternatives 

August 31, 2018 

SCE Filed Amended Application and PEA May 11, 2020 

Receipt of Protests June 2020 

Alberhill CPCN Prehearing Conference August 18, 2020 

Assigned Commissioner’s Ruling Amending Scoping Memo September 30, 2020 

SCE Filed Amended Motion to Supplement the Record February 1, 2021 

SCE Filed Second Amended Motion to Supplement the Record June 22, 2021 

Key: 

CPCN = Certificate of Public Convenience and Necessity 
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CPUC = California Public Utilities Commission 

EIR = Environmental Impact Report 

PEA = Proponent’s Environmental Assessment 

SCE = Southern California Edison 

1.2 Project Description 

As described in the 2017 Final EIR, the proposed Alberhill Project would include construction of the 
Alberhill Substation, which would be expandable to a maximum of 1,680 megavolt amperes depending on 
future need. In addition to construction of a new Alberhill Substation, the proposed Alberhill Project would 
include the following (see Appendix A for a full project description of the proposed Alberhill Project): 

● Construction of two new 500-kV transmission lines (approximately 3.3 miles combined) within a new 
right-of-way (ROW) to connect the proposed Alberhill Substation to the existing Serrano–Valley 500-
kV Transmission Line; 

● Double circuit of approximately 11.75 miles of existing single-circuit 115-kV subtransmission lines with 
structure replacement primarily in the existing ROW; 

● Construction of about 3 miles of single-circuit 115-kV subtransmission lines with distribution lines 
underbuilt on the subtransmission line structures and the removal of about 3 miles of electrical 
distribution lines within the existing ROW; 

● Installation of a second 115-kV circuit on approximately 6.5 miles of single-circuit 115-kV 
subtransmission lines (the single-circuit line is to be constructed as part of the proposed Valley–Ivyglen 
Project); 

● Installation of fiber-optic lines overhead (9 miles) on sections of the new or modified subtransmission 
lines and underground (1 mile) in proximity to the proposed Alberhill Substation and several of the 
existing 115/12-kV substations; 

● Construction of an approximately 120-foot microwave antenna tower at the proposed Alberhill 
Substation site; installation of microwave telecommunications dish antennae at the proposed Alberhill 
Substation, the existing Santiago Peak Communications Site, and Serrano Substation; and other 
telecommunications equipment installations at existing and proposed substations; and 

● Transfer of five of the 14 Valley South 115-kV System Substations to the proposed Alberhill Project: 
the Ivyglen, Fogarty, Elsinore, Skylark, and Newcomb 115/12-kV Substations.  
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1.3 Alternatives Identified in SCE’s Supplemental Analysis 

Table 3 describes each of the alternatives identified in SCE’s supplemental analyses, including the SCE 2020 
Planning Study (Item C, Exhibit C-2) and Second Amendment to the PEA and subsequent revisions to the 
Planning Study in the February 2021 Amended Motion and June 2021 Second Amended Motion. As 
described in the SCE Planning Study, SCE developed the project alternatives based on inputs from the 
CPUC in Decision (D.) 18-08-026, previous assessments in the proposed Alberhill Project Final EIR, and 
public and stakeholder engagement. The project alternatives include the following categories: 

● Minimal Investment Alternatives: Alternatives in this category utilize existing equipment and make 
modest capital investments of <$25 million. 

● Conventional Alternatives: Alternatives in this category include substation and wires-based solutions 
with tie-lines. 

● Non-Wires Alternatives: Alternatives in this category include battery energy storage systems (BESS) and 
the consideration of demand side management and other distributed energy resources (DERs). 

● Hybrid Alternatives: Alternatives in this category include a combination of conventional alternatives and 
non-wires alternatives. The conventional solutions were chosen based on their ability to meet the 10-
year load forecast and then paired with BESS to satisfy incremental capacity needs that develop over 
time. 

 

Table 3: Alternatives Identified in SCE’s Supplemental Analysis 

Alternative Description 

Minimal Investment Alternatives 

Utilizing spare transformer for the 
Valley South System 

SCE has temporarily placed a spare 500/115-kV transformer 
in service at the Valley Substation to provide an additional 
level of  service to the Valley South System under peak loading 
conditions or as needed. This alternative would continue the 
current practice of  the mitigation plan.(a) This alternative 
would also require installation of  a new spare 500/115-kV 
transformer (for a total of  six transformers within Valley 
Substation). 

Operating existing Valley South 
System transformers above normal 
ratings 

SCE’s Subtransmission Planning Criteria and Guidelines allow 
operation of  A-bank transformers above nameplate for 
periods of  limited duration. This alternative would utilize the 
Valley South System transformers above normal ratings (i.e., 
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intentionally operate them above the manufacturer nameplate 
ratings) to serve load in the Valley South System under peak 
loading conditions. 

Loading-Shedding Relays This alternative would utilize load shedding to maintain 
system reliability during stressed system conditions that result 
from peak load conditions that may exceed the ratings of  the 
Valley South System transformers.  

Conventional Alternatives 

SDG&E  This alternative includes a new 230/115-kV system looped to 
the San Diego Gas and Electric (SDG&E) Talega-Escondido 
230-kV transmission line. Project components include 
construction of  a new 230/115-kV substation, approximately 
9.2 miles of  new 230-kV transmission and 115-kV 
subtransmission lines, and the modification of  approximately 
7.8 miles of  existing 115-kV subtransmission line (17 miles 
total). 

SCE Orange County This alternative includes a new 220/115-kV system looped to 
existing San Onofre Nuclear Generating Station-Viejo 220-kV 
transmission line. Project components include construction 
of  a new 220/115-kV substation and approximately 30 miles 
of  new 220-kV transmission and 115-kV subtransmission 
lines. 

Menifee This alternative includes a new 115-kV system looped to 
SCE’s existing Serrano–Valley 500-kV transmission line. 
Project components include construction of  a new 500/115-
kV substation, approximately 5.5 miles of  new 500-kV 
transmission and 115-kV subtransmission lines, and the 
modification of  approximately 7.7 miles of  existing 115-kV 
subtransmission line (13.2 miles total). 

Mira Loma This alternative includes a new 220/115-kV system looped to 
existing 220-kV transmission lines serving the Mira Loma 
Substation. Project components include construction of  a 
new 220/115-kV substation and approximately 22.2 miles of  
new 220-kV transmission and 115-kV subtransmission lines. 
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Valley South to Valley North  This alternative includes a new 115-kV line and transfer 
Newcomb and Sun City Substations to the Valley North 
System. Project components include construction of  
approximately 5.9 miles of  new 115-kV subtransmission line 
and the modification of  approximately 7.7 miles of  existing 
115-kV subtransmission line (13.6 miles total). 

Valley South to Valley North to 
Vista  

This alternative includes a new 115-kV line, transfer 
Newcomb and Sun City Substations to the Valley North 
System, and transfer Moreno Substation to Vista 115-kV 
System. Project components include the construction of  
approximately 15.9 miles of  new 115-kV subtransmission 
lines and modification of  approximately 7.8 miles of  existing 
115-kV subtransmission line (23.7 miles total). 

Non-Wires Alternatives 

Centralized BESS in Valley South This alternative would reduce peak demand in the Valley 
South 500/115 kV System via construction of  two new 
115/12-kV substations with BESS near Pechanga and Auld 
Substations, which would loop in to the Pauba-Pechanga and 
Auld-Moraga #1 lines, respectively. 

Hybrid Alternatives 

Valley South to Valley North and 
Distributed BESS in Valley South 

This alternative includes a combination of  the Valley South to 
Valley North Alternative as described under Conventional 
Alternatives and construction of  new energy storage 
components (distributed BESS) within the existing fence lines 
at three existing SCE 115-kV substations.  

SDG&E and Centralized BESS in 
Valley South 

This alternative includes a combination of  the SDG&E 
alternative as described under Conventional Alternatives and 
construction of  one new 115/12-kV substation with BESS 
near Auld Substation with a loop-in of  the Auld-Moraga #1 
line. 

Mira Loma and Centralized BESS 
in Valley South 

This alternative includes a combination of  the Mira Loma 
alternative as described under Conventional Alternatives and 
construction of  two new 115/12-kV substations with BESS 
near Pechanga and Auld Substations, which loop in to the 
Pauba-Pechanga and Auld-Moraga #1 lines, respectively. 
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Valley South to Valley North and 
Centralized BESS in Valley South 
and Valley North 

This alternative includes a combination of  the Valley South to 
Valley North Alternative as described under Conventional 
Alternatives and construction of  a new 115/12-kV substation 
with BESS that would be installed near Pechanga Substation 
with a loop-in of  the Pauba-Pechanga line, and a second 
BESS installed at Alessandro Substation, to offset a portion 
of  the load that is transferred from the Valley South to Valley 
North System. 

Valley South to Valley North to 
Vista and Centralized BESS in 
Valley South 

This alternative includes a combination of  the Valley South to 
Valley North to Vista Alternative as described under 
Conventional Alternatives and construction of  a new 115/12-kV 
substation with BESS installed near Pechanga Substation with 
a loop-in of  the Pauba-Pechanga line. 

Note: 

(a) A standby spare 500/115-kV transformer was installed at the Valley Substation in 2011; the spare transformer provides 
backup transformer capacity in the event of transformer failure at Valley Substation. The spare transformer was installed to 
comply with SCE’s internal Transmission Planning Criteria and Guidelines. These guidelines state that all 500/115-kV substations 
have an on-site three-phase spare transformer available for use in the event of transformer failure. If electrical demand 
exceeds the operating limits of the existing equipment of the Valley South 115-kV System before the proposed Alberhill 
Project is operational, the spare transformer will be temporarily put into service as a contingency plan (Valley–Ivyglen 115-
kV Subtransmission Line and Alberhill System Projects FEIR 2017). 

1.4 SCE’s Proposed Alberhil l Project Supplemental Analysis 
Findings 

The detailed justification of the recommended solution (Item I, as shown in Table 1), SCE recommends the 
proposed Alberhill Project as the best solution to meet the needs of the Valley South System. SCE states 
that the supplemental information filed in the amended application and PEA and subsequent revisions show 
that the proposed Alberhill Project is superior to all other alternatives in meeting the Project Objectives 
detailed in SCE’s proposed Alberhill Project application. This conclusion is based on: 

1. The proposed Alberhill Project’s superior performance in meeting identified capacity, reliability, and 
resiliency needs over both near-term and long-term horizons, as measured by a set of objective system 
performance metrics; 

2. The cost effectiveness of the proposed Alberhill Project as demonstrated in a cost-benefit analysis; 

3. Consideration of option value and risk by evaluating the sensitivity of results to uncertainty and volatility 
in future load growth and alternative DER development and cost scenarios; and 
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4. Challenges with implementation of alternatives other than the proposed Alberhill Project to meet 
imminent near-term needs. 

Overall, SCE contends that the proposed Alberhill Project is a cost-effective, robust solution that limits the 
risk of service disruptions to SCE customers during normal and abnormal electrical system events or 
conditions and minimizes risk of potential delays in implementing an adequate system solution (SCE 
Exhibit I-1, February 1, 2021 Application A.09-09-022, Amended Motion). 

1.5 Purpose of the Energy Division Staff Report 

As directed in the September 2020 Assigned Commissioner’s Ruling Amending Scoping Memo, the CPUC 
Energy Division, with support from WSP USA Inc., formerly Ecology and Environment, Inc. (WSP), and 
Kevala, Inc. (Kevala), undertook a review of SCE’s amended PEA and any other relevant matters pursuant 
to CEQA as the procedural next step in the proceeding. The CPUC Energy Division analyzed data provided 
by SCE in the supplemental information filed in the amended application and PEA, subsequent revisions, 
and in response to data requests made in 2020 and 2021. The purpose of this Energy Division Staff Report 
is to provide an independent evaluation of the SCE supplemental analysis and materials provided to the 
CPUC as part of their response to Decision (D.) 18-08-026. This report details the review and analyses the 
CPUC Energy Division has conducted to date and staff recommendations derived from that review. Table 4 
summarizes the analyses conducted and presented in this Energy Division Staff Report. A summary of each 
report’s methodologies and findings are included in Sections 2 through 7 of this Energy Division Staff 
Report, and the reports in their entirety are included in the appendices for reference. 

Table 4: Energy Division Staff Report Analyses 

Energy Division 
Staff Report 
Section 

Report Description 

2 Preliminary Results: Tie-Line Power 
Flow Analysis 

Analyzes the necessity of the Valley 
South tie-lines proposed by SCE. 

3 Evaluation of SCE’s Load Forecast 
Methodologies and Performance Metrics 

Evaluates SCE’s methodology and 
performance metrics used to evaluate the 
proposed Alberhill Project and its 
alternatives. 

4 Behind-the-Meter Adoption Propensity 
Analysis for the Valley South System 

Applies technological and economic 
parameters to SCE data to assess the 
potential likely adopters of behind-the-
meter resources. 
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5 Distributed Energy Resources Adoption 
and Impact on Load Forecast in Valley 
South System 

Expands on findings from the Behind-
the-Meter Adoption Propensity Analysis 
to evaluate impact of distributed energy 
resources adoption on the load forecast. 

6 Review of SCE’s Electrical Engineering 
Analysis for the Alberhill System Project 

Electrical engineering analysis on system 
reliability and expansion on the tie-lines 
assessment. 

7 Integrated Time-Series Benefit-Cost 
Analysis – SCE Alberhill System Project  

Results of an integrated time-series 
benefit-cost analysis for the proposed 
Alberhill Project. 

 

A separate proposed Alberhill Project Supplement to the Alternative Screening Report (ASR) is being 
developed by the CPUC Energy Division. Pursuant to CEQA, the Supplement to the ASR supplements the 
2017 revision of the ASR by evaluating the alternatives identified by SCE in the supplemental information 
filed in the amended application and PEA and subsequent revisions. The development of the Supplement to 
the ASR is ongoing and will be released separately to this Energy Division Staff Report. 
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2 Preliminary Results: Tie-Line Power 
Flow Analysis 
2.1 Methods of Investigation 

As part of the proposed Alberhill Project, SCE stated that tie-lines are a necessary requirement for the 
project (see Figure 1). Kevala’s tie-line analysis considered whether the Valley South tie-lines proposed by 
SCE as part of the proposed Alberhill Project were necessary to achieve system capacity, reliability, and 
resiliency in the Valley South service area. 

 

 

Figure 1: Proposed Alberhill Project Tie-Lines (Proposed Alberhill Project Energy Division Briefing Deck 
2018) 

To assess how the tie-lines that are proposed as part of the proposed Alberhill Project perform with respect 
to capacity, reliability, and resiliency, several base cases representing scenarios were studied. These scenario 
cases represented alternatives that include tie-lines in the Valley South System, distributed battery energy 
resources, and centralized BESS. This approach enabled comparison of the base case, which represents the 
Valley South System as it exists today without any new projects or tie-lines, with the following scenarios: 



ALBERHILL SYSTEM PROJECT – ENERGY DIVISION STAFF REPORT 

 

 

CALIFORNIA PUBLIC UTILITIES COMMISSION        15 

 

● System performance with the installation of additional tie-lines. 

● System performance with the installation of battery energy storage. 

● System performance with combination installation of tie-lines and energy storage. 

Power flow studies were conducted for each of these scenario cases and the results were compared under 
normal conditions and contingency conditions based on North American Electric Corporation (NERC) 
reliability standards.1 

Using the General Electric Positive Sequence Load Flow software and base cases, power flow studies were 
conducted under normal and contingency conditions. Single contingencies2 and double contingencies,3 
where the circuits were on the same tower or in the same ROW, were used to study contingency conditions. 
The contingencies were obtained from the Quanta Technical Cost Benefit Analysis of Alternatives report. The 
results were assessed based on NERC reliability standards and SCE planning criteria. Power flow results 
under each of the base cases were compared to assess what impacts the tie-lines have on reliability and 
resiliency at Valley South Substation. Power flow results obtained for the Valley South (Base) scenario were 
used as a basis for comparing impacts. 

2.2 Results of Report 

The findings of this assessment were as follows: 

● Tie-lines that transfer substation service from the Valley South to Valley North are effective in 
mitigating the overload on the Valley South transformers and meet reliability and resiliency 
requirements. SCE has concluded that the tie-lines in the Valley South to Valley North Alternative are 
ineffective under double contingencies or a catastrophic event that results in a loss of both transformers 
in the Valley South System. While a catastrophic event was not studied as part of this analysis, double 
contingencies were conducted, and the power flow results indicated that this alternative performed 
effectively. 

 
1 While SCE’s Valley 115-kV system is part of SCE’s distribution network and not under the California Independent System 
Operator (CAISO) control, its reliability performance must still be consistent with general accepted utility practices which are 
based on NERC Reliability standards. Parts of the NERC reliability Standards are adopted in SCE’s Subtransmission Planning 
Criteria which require that all facilities operate within their continuous ratings under normal system conditions and under 
emergency ratings under contingency conditions. 

2 Single Contingency (N-1): considers the loss of a single element (a generator or transmission component) in a power system 

3 Double Contingency (N-1-1): considers the sequential loss of a single element (a generator or transmission component) in a 
power system, followed by system adjustments, then followed by another loss of an element in a power system. 
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● It appears that SCE applied a mitigation strategy or special protection scheme (SPS)4 to the proposed 
Alberhill Project to demonstrate the effectiveness of  the tie-lines included as part of  the proposed 
Alberhill Project. Use of  this mitigation strategy alleviates the overload on the Auld-Moraga 115-kV #1 
line, which experiences an overload under all configurations, including the current configuration, 
proposed Alberhill Project, and the alternatives. 

● Transferring service for two substations (Newcomb and Sun City) via 115-kV tie-lines to the Valley 
North System and installing 50 megawatts (MW) of distributed BESS in the Valley South System could 
also mitigate this overload as effectively as the proposed Alberhill Project while meeting capacity, 
reliability, and resiliency requirements. This alternative satisfies part of the CPUC’s objective to enable 
electrical service redundancy between the Valley South and a new 115-kV system. The difference is that 
these tie-lines enable electricity service from the existing Valley North System or from the Valley South 
System and would achieve the same performance. 

As discussed above, it is unclear from the record of SCE’s analysis whether SCE applied mitigation 
strategies and to which alternatives. Selectively applying mitigation strategies to certain alternatives without 
substantiation of the rationale for doing so can create an unequal comparison between alternatives. 
Understanding, on the record, SCE’s basis for applying a mitigation strategy to the proposed Alberhill 
Project as opposed to some of the alternatives is important to evaluate how each of the alternatives supports 
the reliability, resiliency, and capacity needs described by SCE.       

See Appendix B, Preliminary Results: Tie-Line Power Flow Analysis (Kevala 2021a), for the complete 
report. 

 

 

  

 
4 NERC defines SPS as an automatic protection system designed to detect abnormal or predetermined system conditions and take 
corrective actions other than or in addition to the isolation of faulted components to maintain system reliability. 
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3 Evaluation of SCE’s Load Forecast 
Methodologies and Performance 
Metrics 
3.1 Methods of Investigation 

Kevala assessed SCE’s load forecasting methodology and performance metrics for the proposed Alberhill 
Project and alternatives. To conduct this evaluation, Kevala reviewed SCE’s Revised Planning Study (Item 
C) and the Quanta Technology (Quanta) reports released by SCE in their February 1, 2021, Amended 
Motion to Supplement the Record as well as researched and analyzed the load forecasting methodologies 
used by the California Energy Commission, Pacific Gas and Electric (PG&E), and San Diego Gas and 
Electric (SDG&E). These methodologies were then compared to those utilized by SCE for evaluation. 

3.2 Results of Report 

The findings of this assessment were as follows: 

● The load forecasting methodology used by SCE was found to be comparable to methodologies used at 
PG&E and SDG&E. Some metrics used by SCE, such as Load at Risk (LAR), were not being practiced 
by other utilities in the industry. The Loss of Load Expectation (LOLE) metric is a commonly used 
metric in the industry. Both LOLE and LAR are comparable in that they account for loss of load. The 
LOLE metric calculates the expected average number of days per year during which the load exceeds 
available generating capacity due to outages or other system conditions. In contrast, the LAR metric 
calculates the energy in megawatt hours (MWh) potentially at risk of not being served due to a variety of 
system conditions under normal and contingency conditions. 

● Although some of the metrics were uncommon, the overall performance metrics developed by SCE 
have sufficient basis in other metrics commonly used by utilities, such as LOLE. Research of typical 
performance metrics by comparable utilities revealed no examples of utilities using LAR as a 
performance metric nor was it discussed in research papers as a performance metric. Additionally, a 
survey of other projects under CEQA review did not uncover projects using these metrics. It was not 
clear why SCE used less common metrics. Overall, however, the metrics and methodologies SCE used 
were reasonable as a high-level comparison tool for ranking the relative performances of the alternatives 
against each other. 

● Prior to choosing LAR as the primary performance metric, SCE used Expected Energy Not Served 
(EENS). Only one utility had used the EENS metric (British Columbia Hydro in Vancouver, British 
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Columbia). All other publications that used EENS as a performance metric were research and academic 
publications. 

See Appendix C, Evaluation of SCE’s Load Forecast Methodologies and Performance Metrics (Kevala 
2021b), for the complete report. 
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4 Behind-the-Meter Adoption 
Propensity Analysis for the Valley 
South System 
4.1 Methods of Investigation 

Kevala conducted a behind-the-meter (BTM) adoption propensity analysis to identify the likely levels of 
adoption of BTM storage and photovoltaic systems (PV) in the Valley South area given economic and 
technological parameters. Using its Network Assessor platform, Kevala analyzed BTM DERs adoption 
propensity in support of the CPUC with the goal of determining whether DERs, beyond those included in 
the base assessment by SCE, might reduce the magnitude and duration (i.e., shape of the need) or the 
viability of certain proposals. 

This analysis is a techno-economic approach to identify economically feasible adoption of BTM resources at 
the customer-sited level (i.e., at existing residential and commercial and industrial parcels). BTM resources 
include solar plus storage and storage-only systems. The propensity for adoption of BTM resources is based 
on an individual customer’s load profile, the payback period for the investment in BTM resources, Value of 
Lost Load, and other factors. The analysis included evaluation of full 8,760 time-series hourly load profiles 
(i.e., 365 days times 24 hours per day) for approximately 102,000 customer meters. 

Kevala used its proprietary Network Assessor platform to ingest data provided by SCE and run analytics 
related to grid infrastructure, load, generation, and price. Specifically, the advanced metering infrastructure 
data was used for the rates analytics and the storage algorithm within the Network Assessor platform. These 
ultimately identified economically efficient BTM adoption customers under five different scenarios for 
residential customers and three different scenarios for commercial and industrial customers. 

4.2 Results of Report 

There is considerable potential for BTM resource adoption across the Valley South area. The findings 
indicate that up to 350 MW of residential solar and 316 MW/610 MWh of residential storage would be 
economically efficient if adopted under the Scenario 4 (four outages at 1 hour duration) adoption propensity 
for residential customers as shown in Table 5 below. For commercial and industrial customers, over 5 
MW/18 MWh of potential storage would be economically efficient if adopted under a low, medium, or high 
adoption scenario for a 4-hour battery as shown in Table 6 below. These scenarios model different levels of 
adoption and indicate that with incentivization, it would be economically efficient for this amount of DERs 
to be interconnected. 
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See Appendix D, Behind-the-Meter Adoption Propensity Analysis for the Valley South System (Kevala 
2021c), for the complete report. 

Table 5: Residential BTM Adoption Propensity 

BTM Adoption Propensity 
Scenario 

Scenario 0 Scenario 1 Scenario 2 Scenario 3 Scenario 4 

Total Customers 1,966 4,592 11,568 26,804 45,210 

Total Customers 4% 8% 21% 49% 82% 

Sum of Total Photovoltaic (MW) 4 103 162 261 350 

Sum of Total BESS (MW) 14 32 81 188 316 

Sum of Total BESS (MWh) 27 62 156 362 610 

Key: 

BESS = distributed battery energy storage system 

BTM = behind-the-meter 

MW = megawatts 

MWh = megawatt hours  
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Table 6: Commercial and Industrial BTM Adoption Propensity 

4-Hour Battery BTM Adoption Propensity 
Scenario 

Low Medium High 

Total Commercial and Industrial Customers 869 869 869 

Commercial Customers 869 869 869 

Industrial Customers - - - 

Total Power (MW) 5.03 5.03 5.03 

Total Capacity (MWh) 18.10 18.10 18.10 

Key: 

BTM = behind-the-meter 

MW = megawatts 

MWh = megawatt hours 
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5 Distributed Energy Resources 
Adoption and Impact on Load 
Forecast in Valley South System 
5.1 Methods of Investigation 

This report builds on Kevala’s prior analysis of potential adoption of BTM solar plus storage in the Behind-
the-Meter Adoption Propensity Analysis for the Valley South System (Kevala 2021c) report and quantifies the 
impacts of BTM DER on the load forecasts used by SCE in its support of the proposed Alberhill Project 
application. 

Kevala analyzed how peak loads in this area will change with targeted DER procurement efforts beyond the 
DER adoption propensity forecasted in the proposed Alberhill Project and its alternatives. The Valley South 
System load forecast was modified based on the DER capacities determined through the BTM DER 
propensity analysis. Because SCE peak load coincides with PV system peak production, BESS were utilized 
for their dispatchability, which enables effective peak load reduction. After determining the new peak loads 
from the BTM adoption propensity results, power flow analyses were performed to determine the new 
system impacts, quantifying the peak load reduction based on capacity of DER as modeled in each of the 
scenarios. 

5.2 Results of Report 

When power flow analyses were run on the residential BTM adoption propensity scenarios, Kevala noted 
that the initial load forecasts resulted in a significant number of network violations.5 The network violations 
were observed in power flow analyses when the load forecast was reduced by 316 MW (DER adoption 
levels under Scenario 4). Power flow analyses also indicated that reducing the peak load by 188 MW instead, 
as modeled under Scenario 3 (see Table 5 above), resulted in a reduction of overloads on the Valley South 
transformers without high voltage violations. With the addition of voltage regulation equipment, higher 
penetration levels of DERs could potentially be incorporated into the Valley North and Valley South 
Systems, further reducing the load beyond 188 MW to 316 MW of DER-driven load reduction. 

See Appendix E, Distributed Energy Resources Adoption and Impact on Load Forecast in Valley South 
System (Kevala 2021d), for the complete report. 

 
5 Capacity and voltage violations based on equipment ratings of the network.  
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6 Review of SCE’s Electrical 
Engineering Analysis for the Alberhill 
System Project 
6.1 Methods of Investigation 

Kevala compared SCE’s electrical engineering analysis of the proposed Alberhill Project to power flow 
study approaches used at similar electric utilities such as PG&E and SDG&E. In addition, Kevala further 
expanded on the preliminary tie-line analysis documented in the Preliminary Results: Tie-Line Power Flow 
Analysis (Kevala 2021a) report to identify the right sizing of BESS. Power flow studies consist of a numerical 
analysis of the flow of electric power in the interconnected electrical system, in this case the Valley South 
System. 

To assess how the tie-lines that are proposed as part of the proposed Alberhill Project perform with respect 
to capacity, reliability, and resiliency, several scenarios (i.e., base cases) were studied using General Electric’s 
Positive Sequence Load Flow software. These scenario cases represented alternatives that include tie-lines in 
the Valley South System, distributed battery energy resources, and centralized BESS. This approach enabled 
comparison to the Valley South System as it exists today without any new projects or tie-lines (i.e., the base 
case), with the following scenarios: 

● Tie-line performance. 
● Battery energy storage performance. 
● Combination of tie-lines and energy storage. 

6.2 Results of Report 

Kevala’s review found SCE’s power flow analysis to be consistent with widely used study approaches. Once 
SCE obtained results from their analysis, performance metrics developed by SCE were applied to assess and 
rank the proposed Alberhill Project and its alternatives. Although the SCE-developed metrics were a 
variation on common industry metrics as described in Section 3, they were found to be reasonable. 
Consequently, alternatives that included tie-lines were ranked more favorably than alternatives without tie-
lines. Moreover, among the projects with tie-lines, SCE favors larger projects (i.e., proposed Alberhill 
Project) over the smaller projects (i.e., Valley South to Valley North Alternative). Kevala found tie-lines to 
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be beneficial; however, the smaller projects with tie-lines are just as effective as the large projects with tie-
lines. 

Kevala’s power flow analyses found that the Auld-Moraga 115-kV #1 line in the Valley South System 
experiences overloads following the worst single contingency and the worst double contingency in the 
Valley South System. This overload is observed with all the power flow cases, including the current 
configuration of the do-nothing case, the proposed Alberhill Project, and the alternatives. This overload 
appears unrelated to the proposed Alberhill Project, indicating that a mitigation project or an SPS should be 
studied to address this overload. As discussed above, selectively applying a mitigation strategy to certain 
alternatives and not to others without substantiation of the rationale for doing so can lead to an unequal 
comparison between alternatives. Therefore, understanding SCE’s basis for applying an SPS to the proposed 
Alberhill project as opposed to some of the alternatives is important within the scope of this proceeding and 
application to evaluate how each of the alternatives supports the reliability, resiliency, and capacity needs 
described by SCE. 

With respect to the expansion on the preliminary tie-line analysis to identify the right sizing of BESS, 
consistent with the scenario cases discussed above, a 143-MWh centralized BESS that is capable of 
operating for up to 6.5 hours is the appropriate size to cover the forecasted load peaks at the Valley South 
Substation over the course of the year under single and double contingencies. 

See Appendix F, Review of SCE’s Electrical Engineering Analysis for the Alberhill System Project (Kevala 
2021e), for the complete report.  
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7 Integrated Time-Series Benefit-Cost 
Analysis – SCE Alberhill System Project 
7.1 Methods of Investigation 

WSP reviewed SCE’s Benefit-Cost Analysis of Alternatives for SCE’s Alberhill System Project6 to validate the 
benefit-cost analysis (BCA) for each alternative had been properly conducted, documented, and completed 
and to document any other findings that would warrant a more detailed review. 

Step 1. Review of SCE’s BCA(s): Upon review, WSP found the SCE BCA(s) (both the May 2020 SCE 
Amended Application and PEA and February 2021 SCE Amended Motion to Supplement the Record 
BCAs and the supporting spreadsheets, Effective PV Forecast, PV Watts Forecast, and Spatial Base Forecast) were 
not appropriately developed over the actual project timeline and the calculations of the Present Value 
Revenue Requirement (PVRR) total costs were not shown. While project benefits were treated appropriately 
in terms of traditional capital analysis (“net present valuation procedures,”) project costs were derived 
through the use of an external program-based (“present value revenue requirement”) process. Using this 
method to compute project costs externally made it unclear whether the total project costs and annual 
project costs were calculated appropriately. Further, there were no linkages to annual operations and 
maintenance (O&M) costs included in the Project cost stream (O&M was found in the separate Excel 
project cost sheet, but not linked to the analysis). In addition, the year the project construction was expected 
to start and the year benefits would begin accruing were not placed into the timeline correctly. For all 
alternatives, the project benefits and O&M costs designated within the model were accruing in years before 
the project was constructed (prior to the facility operational in-service date), thus yielding an erroneous BCA 
comparison among the alternatives under review. 

Accordingly, the tasks described below were undertaken to gain a clear understanding of actual benefits and 
costs associated with the various alternatives. 

Step 2. Implementation of Independent BCA: Using data from the SCE February 2021 BCA and the 
associated spreadsheets, three distinct BCAs were developed on the 13 Effective PV Forecast project 
alternatives annual costs and benefits streams, since SCE considered the Effective PV Forecast to reflect future 
demand most accurately. Each analysis employed integrated appropriately timed benefit streams extending 
over the respective operational period(s). Total project costs were either based on SCE’s PVRR cost or on 
an appropriately timed Net Present Value of cost streams with and without uncertainty and battery 

 
6 SCE Supplemental Analysis Item G submitted as part of May 2020 SCE Amended Application and PEA, February 2021 SCE 
Amended Motion to Supplement the Record, and June 2021 SCE Second Amended Motion to Supplement the Record. 
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revenues. To evaluate the different cost effects (PVRR or Net Present Value), the resulting net benefits and 
benefit-cost ratios (BCRs) were compared to those of the SCE February 2021 BCA and associated 
spreadsheets submission. 

All BCAs involved an integrated time series (wherein the time series of the costs and benefits of each 
alternative were appropriately integrated with their construction and O&M timeline). This procedure 
adhered to a traditional capital improvement BCA. 

Step 3: Review of SCE’s June 2021 SCE Second Amended Motion to Supplement the Record: WSP 
examined updates to the SCE BCA spreadsheets submitted as part of the June 2021 SCE Second Amended 
Motion to Supplement the Record. Specific figures had received some minor SCE edits; these were mostly 
clerical or in the form of linkages to a database. 

7.2 Results of Report 

Three distinct BCAs were developed on the 13 Effective PV Forecast project alternatives annual costs and 
benefits streams, since SCE considered the Effective PV Forecast to reflect future demand most accurately. 
The analysis also used the revised O&M costs, PVRR construction costs, and benefits (e.g., the four main 
benefit categories used for monetization are EENS under N-0 normal conditions (i.e., N-0); EENS under 
single contingency conditions; Flex-1; and Flex-2) of each proposed Alberhill Project alternative (as 
provided by SCE). WSP then aligned the costs and benefits within a traditional BCA capital analysis in 
terms of when they would realistically occur (based on the construction schedule and the facility’s expected 
operational in-service date). WSP’s analysis continued to use the unaltered SCE annual PVRR cost and 
benefit streams (these were simply applied to the realistic implementation timeframe described above). The 
objective was to examine how realigning the data in the time series would affect the final BCRs of each 
alternative and the relative ranking of each alternative in terms of overall net benefits and BCRs. In 
comparing the result with SCE’s models, this analysis resulted in a substantial reduction in benefits, cutting 
benefits by about half. Figure 2 displays a summary of the differences. The differences are mainly due to the 
timing of benefits in SCE’s model (occurring prior to completion of the project facility); however, there is 
still uncertainty with the PVRR computations, given the calculations were not disclosed by SCE. Also, there 
is uncertainty in exactly how the O&M costs were incorporated into the total project cost for the same time-
series computational reasoning by SCE. 

Based on the retiming of benefits beginning to accrue on the appropriate Project in-service date, the most 
attractive alternatives (in terms of the BCR) were Valley South to Valley North (ranked in first place), 
Menifee (second place), and Valley South to Valley North and Distributed BESS in Valley South (third 
place). The proposed Alberhill Project was ranked in sixth place. 
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Figure 2: Differences in Independent Capital Analysis BCA and SCE’s PVRR Analysis BCA 

SCE documentation emphasizes that the proposed Alberhill Project supplies the best solution in meeting 
the energy needs of the future, based on its reliability performance. This is paramount to the proposed 
Alberhill Project’s attractiveness and ultimately displaced all other alternatives as the preferred alternative. 
Although the reliability of energy capacity needs may justify the proposed Alberhill Project as the best 
solution, it is also a very costly solution, at $474 million. In comparison, Valley South to Valley North (first 
place in terms of WSP’s BCA ranking) costs are only $207 million; however, it is unclear how this and other 
alternative systems would perform giving equal consideration to their cost effectiveness, reliability 
performance, and capacity over time. 

The main finding from this review is that perhaps other alternatives need to be explored, possibly including 
incremental implementation. For instance, two smaller-scaled systems (i.e., similar to the scale of Valley 
South to Valley North) might be installed providing a reliable short-term energy solution (say over 5 to 10 
years), saving $60 million dollars in upfront costs. 

The three primary metrics evaluated in the SCE analysis were the BCR, the reliability score, and the annual 
capacity (in megawatt hours) produced versus need. These three factors were used by SCE as the criteria by 
which all alternatives should be evaluated. This led SCE to identify the proposed Alberhill Project as the 
favored solution, primarily because it meets required future megawatt needs and was deemed the most 
reliable solution. 
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WSP examined updates to the SCE BCA spreadsheets submitted as part of the June 2021 SCE Second 
Amended Motion to Supplement the Record. Additionally, WSP requested and received tracked changes 
versions of the spreadsheets. Initially, the proposed Alberhill Project and the Valley South to Valley North 
Alternative were reviewed for impacts influencing the bottom-line BCRs or net benefits (February 2021 
SCE Amended Motion to Supplement the Record spreadsheets were compared to the June 2021 SCE 
Second Amended Motion to Supplement the Record spreadsheets). 

WSP found for most alternatives, while certain underlying inputs (figures in interior cells) were slightly 
changed, they were not changed to an order of magnitude that would affect the integrated time-series BCA 
results documented above. Project costs for all alternatives remained unchanged. However, for the Menifee 
Alternative, the changes in the benefit cells resulted in a 6.4 percent increase in overall benefits. With this 
being the case, WSP input the new Menifee Alternative benefits into WSP’s independent Capital Analysis 
BCA (where benefits start occurring once the project is in service) and found, in terms of BCR, the 
increased benefits resulted in the Menifee Alternative moving to first place (switching places with Valley 
South to Valley North Alternative, from that shown in the Figure 2). No other changes (from the June 2021, 
or third version spreadsheets) were applied to the integrated time-series BCA because the other changes 
were minor, and since SCE hadn’t adjusted the timing of accruing benefits before the Project is in service, 
making the changes inconsequential. 

During this review, WSP also observed that the data linking to computations of benefits was missing or not 
supplied. These cells were previously linked to supplied Excel spreadsheet data titled Cost Assumptions. 
However, in both the tracked and untracked latest versions of spreadsheets, the benefit cells were linked to 
Cost Data & Assumptions (as referred to in cells), but Excel spreadsheet data was missing or not supplied, 
meaning the computation of benefit cells could not be linked to their source. These cells were also password 
protected, limiting disclosure and the scope/tracking of review. 

See Appendix G, Integrated Time-Series Benefit-Cost Analysis – SCE Alberhill System Project, for the WSP 
memoranda.  
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8 Conclusions 
To relieve overloads on the Valley South transformers that occur as a result of forecasted load growth, a 
combination of tie-lines and BESS performs as effectively as the proposed Alberhill Project. Kevala’s power 
flow studies found that reducing the load by installing distributed BESS achieves capacity requirements, 
while tie-lines achieve the reliability and resiliency requirements. Specifically, transferring service for two 
substations (Newcomb and Sun City) via 115-kV tie-lines from the Valley South System to the Valley North 
System and installing 143 MWh of distributed BESS with 6.5 hour duration in the Valley South System 
mitigates this overload as effectively as the proposed Alberhill Project. 

It is unclear from the record whether mitigation strategies were consistently deployed by SCE to the 
proposed Alberhill Project and potential alternatives. NERC defines mitigation strategies, also known as 
special protection schemes or remedial action schemes, schemes designed to detect predetermined system 
conditions and automatically take corrective actions that may include, but are not limited to, adjusting or 
tripping generation (MW and megavolt ampere), tripping load, or reconfiguring a system(s). In the proposed 
Alberhill Project context, the system appears to be reconfigured to relieve an overload on a 115-kV line that 
occurs under multiple alternatives including the proposed Alberhill Project.  

Specifically, Kevala’s power flow analyses found that the Auld-Moraga 115 kV #1 line in the Valley South 
System experiences overloads following both the worst single contingency and the worst double 
contingency in the Valley South System, which is observed in all the power flow cases including the current 
configuration of the do-nothing case, the proposed Alberhill Project, and the alternatives. This indicates that 
a mitigation project or an SPS should be studied to address this overload, which appears unrelated to the 
proposed Alberhill Project. To be clear, SPSs are highly varied and can be utilized in a variety of ways, but 
the record development on SPSs included in SCE’s application was inadequate to support the varied 
treatment, which is why an additional study is recommended. If this mitigation strategy were confirmed to 
have been deployed consistently across the other SCE proposed alternatives, it is possible that power flow 
results would show that smaller project alternatives could be just as effective as the proposed Alberhill 
Project.  

The WSP analyses found that SCE’s proposed Alberhill Project’s BCA of alternatives is not an equitable 
comparison of alternatives or calculation of each BCR since the benefits and costs for each alternative were 
not correctly timed in terms of when they would realistically occur. SCE’s BCA incorrectly identifies accrual 
of project benefits before the proposed Alberhill Project has been constructed or placed in service (instead, 
it is based on a project need date). It is also not clear how O&M costs were incorporated into SCE’s 
timeline or analysis as they are not linked; and the calculation of costs is not traceable. 

WSP’s retiming/realigning of the costs and benefits of the Effective PV Forecast within a traditional BCA 
capital analysis is based on when the benefits would realistically occur (following the construction schedule 
and the facility’s expected operational in-service date). This analysis revealed differences in alternatives’ 
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rankings versus the SCE BCA results. The integrated time-series BCA revealed that among the alternatives 
identified by SCE, the proposed Alberhill Project is not the most cost-effective alternative. Based on the 
retiming of benefits starting on the proposed Alberhill Project’s in-service date, the most attractive 
alternatives (in terms of the BCR) were Menifee (ranked in first place), Valley South to Valley North (ranked 
in second place), and Valley South to Valley North and Distributed BESS in Valley South (ranked in third 
place). 

The main points of the BCA review are that other alternatives should be explored incrementally, and that 
the installation of two smaller-scaled systems might provide a reliable short-term energy solution and be 
more cost-effective, saving millions of dollars in upfront costs. Some of the smaller-scale alternatives 
proposed by SCE are much lower in costs than the proposed Alberhill Project and have a better BCR (a 
reflection of cost versus benefit efficiency). For example, the Valley South to Valley North Alternative, at a 
cost of about $207 million, would have a $60 million lower life cycle cost and $277 million greater net 
benefits when compared to the proposed Alberhill Project.  

The same generalized statement of net savings/benefits is attributable to Valley South to Valley North to 
Vista and Valley South to Valley North and Distributed BESS in Valley South (cost $289 million), in which 
SCE costs (including uncertainty and battery revenues) are used in conjunction with appropriately timed 
benefits. These two alternatives also appear to be economically viable based on the integrated time-series 
BCA. Since there are alternatives that are smaller and viable, two smaller-scaled projects could be 
implemented separately at different points in time (one now and one later, based on needs) and potentially 
cost less than the proposed Alberhill Project and produce the best BCR and overall benefits. 

Based on the results presented by Kevala and WSP, the CPUC Energy Division staff recommend further 
examination of the smaller-scale alternatives as proposed by SCE and a more robust analysis of the potential 
alternative suggested by Kevala that uses distributed BESS and a fewer number of tie-lines. 
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Appendix A 
The following text is excerpted from the Final Environmental Impact Report (2017) for the Valley–Ivyglen 
115-kV Subtransmission Line and Alberhill System Projects. Project description excerpts pertain to the 
proposed Alberhill Project. 

1.0 Alberhil l Project Overview 

The proposed Alberhill Project would include construction of a new 1,120 megavolt ampere (MVA) 
500/115-kV substation (Alberhill Substation), which would be expandable to a maximum of 1,680 MVA 
depending on future need. In addition to construction of a new Alberhill Substation, the proposed Alberhill 
Project would include the following: 

• Construction of two new 500-kV transmission lines (approximately 3.3 miles, combined) within a 
new ROW to connect the proposed Alberhill Substation to the existing Serrano–Valley 500-kV 
Transmission Line; 

• Double-circuit approximately 11.75 miles of existing single-circuit 115-kV subtransmission lines with 
structure replacement primarily in the existing ROW; 

• Construction of about 3 miles of single-circuit 115-kV subtransmission lines with distribution lines 
underbuilt on the subtransmission line structures and removal of about 3 miles of electrical 
distribution lines within the existing ROW; 

• Installation of a second 115-kV circuit on approximately 6.5 miles of single-circuit 115-kV 
subtransmission lines (the single-circuit line is to be constructed as part of the proposed Valley–
Ivyglen Project); 

• Installation of fiber optic lines overhead (9 miles) on sections of the new or modified 
subtransmission lines and underground (1 mile) in proximity to the proposed Alberhill Substation 
and several of the existing 115/12-kV substations;  

• Construction of an approximately 120-foot microwave antenna tower at the proposed Alberhill 
Substation site; installation of microwave telecommunications dish antennas at the proposed 
Alberhill Substation, the existing Santiago Peak Communications Site, and Serrano Substation; and 
other telecommunications equipment installations at existing and proposed substations; and 

The applicant estimates that construction of the proposed Alberhill Project would take approximately 28 
months. 

2.0 Alberhil l Project Location 

The Alberhill Substation is proposed to be built on 34 to 40 acres of a 124-acre property located north of I-
15 and the intersection of Temescal Canyon Road and Concordia Ranch Road in unincorporated western 
Riverside County. The two new 500-kV transmission lines would each extend approximately 1.5 miles 
northeast to connect the proposed Alberhill Substation to the existing Serrano–Valley 500-kV Transmission 
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Line. The two 500-kV transmission lines would be constructed primarily in unincorporated Riverside 
County, although the transmission lines would pass through the City of Lake Elsinore. 

The proposed 115-kV line modifications and construction would occur southeast from the proposed 
Alberhill Substation to Skylark Substation (approximately 11.5 miles) and from Skylark Substation to 
Newcomb Substation (approximately 9 miles). The subtransmission lines would be modified or constructed 
in unincorporated Riverside County and in the Cities of Lake Elsinore, Wildomar, and Menifee. 

Fiber optic lines would be installed overhead on the structures modified or constructed as part of the 
proposed Alberhill Project. In a few locations, fiber optic lines would also be installed in a new underground 
conduit. Telecommunications equipment would be installed within the telecommunications rooms at the 
applicant’s Barre, Fogarty, Ivyglen, Mira Loma, Newcomb, Serrano, Skylark, Tenaja, Valley, and Walnut 
Substations. Telecommunications systems would also be upgraded at the Box Springs Communications Site, 
which is located northwest of the City of Moreno Valley, California, and the applicant’s Irvine Operations 
Center in southeastern Irvine, California. 

One new approximately 120-foot microwave antenna tower would be installed at the proposed Alberhill 
Substation; one new microwave dish antenna would be installed at Serrano Substation in the City of Orange 
in Orange County; and two new dish antennas would be installed at the Santiago Peak Communications 
Site, which is located on land managed by the United States Forest Service within the Cleveland National 
Forest. 

3.0 Components of the Proposed Alberhil l Project 

The components of the proposed Alberhill Project are summarized in Table 3-1. 

Table 3-1 Components of the Proposed Alberhill Project  
Component Quantity Dimensions / Specifications 

Alberhill Substation 

New 1,120 MVA 500/115-kV 
substation expandable to 1,680 
MVA 

• Up to three 500 MVA 
transformers in service 
and one spare 
transformer (a) 

• 34 to 43 acres (b) 
• 33,550 gallons of oil per 

transformer 
• 37-foot-high transformers 

500-kVA backup generator 1 • 960 gallons of diesel fuel 

500-kV switchrack • One gas-insulated 
switchrack 

• Space for second 500-kV 
switchrack and 
enclosure 

• Space for two future 500-
kV capacitor banks 

• One 350-foot-long, 49-foot-
high steel enclosure 

• Up to 50,000 pounds of SF6 

115-kV switchrack and future 
12-kV switchrack 

• One open-air insulated 
switchrack 

• One 60-foot-high dead-end 
structure 
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Table 3-1 Components of the Proposed Alberhill Project  
Component Quantity Dimensions / Specifications 

• Space for additional 
positions on switchrack  

• Space for future 12-kV 
switchrack and 115/12-
kV transformers 

• One 115-kV capacitor 
bank 

• Space for three future 
115-kV capacitor banks 

• One 43-foot-high dead-end 
structure 

• Space for additional dead-
end structures 

• Up to 1,200 pounds of SF6  
(circuit breakers) 

Control building • Substation monitoring 
equipment 

• 20-feet high, 7,040 square 
feet 

Parking area and multiple 
driveways 

n/a • 7,600-square-foot parking 
area 

• 30-foot to 45-foot-wide 
driveways 

• 156,000 square feet of road 
surface (c) 

Agricultural water pipe 
relocation 

n/a • 27-inch-diameter pipe 
• 1,700 feet long 

Transmission Lines (Overhead) 

Line SA: New 500-kV 
transmission line to connect the 
proposed Alberhill Substation to 
existing Serrano–Valley 500-kV 
Transmission Line 

• 6 LSTs • 1.6 miles long 
• 250-foot to 2,100-foot spans 

between LSTs 
• 200-foot-wide ROW (new) (e) 

(1 LST removed) (d) 

Line VA: New 500-kV 
transmission line to connect the 
proposed Alberhill Substation to 
existing Serrano–Valley 500-kV 
Transmission Line (overhead) 

• 6 LSTs • 1.7 miles long 
• 250-foot to 2,100-foot spans 

between LSTs 
• 200-foot-wide ROW (new) (e) 

No structures removed 

New overhead ground wires 
installed on 500-kB Lines AS and 
VA 

n/a • 3.3 miles 

n/a 

Subtransmission Line Segments (Overhead) 

Segment ASP1: New double-
circuit 115-kV subtransmission 
line at proposed substation site  

• 7 TSPs 
• 3 LWS poles 

• 0.22 miles 
• On proposed substation site 

No structures removed 

• 4 LWS poles 
• 8 TSPs 

• 0.5 miles 
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Table 3-1 Components of the Proposed Alberhill Project  
Component Quantity Dimensions / Specifications 

Segment ASP1.5: New double-
circuit 115-kV subtransmission 
line and removal of existing 
single-circuit section of Valley–
Elsinore–Fogarty 115-kV line 

• 2 existing TSPs to be 
modified 

• 60-foot to 100-foot-wide ROW 
(existing) 

• Existing distribution line 
underbuild to be relocated to 
new 115-kV structures (f) 

(4 wood poles removed) 

Segment ASP2: Double-circuit 
Valley–Ivyglen 115-kV line 
segment (g) 

• 4 LWS  
• 2 TSP 

• 6.27 miles 
• 60-foot to 100-foot-wide ROW 

(existing). Existing distribution 
line underbuilt to be 
relocated to new 115-kV 
structures. 

(4 LWS removed) 

Segment ASP3: New double-
circuit 115-kV line segment and 
removal of existing single-circuit 
section of Valley–Elsinore–
Fogarty 115-kV line  

• 13 LWS poles 
• 3 TSPs 
• 2 existing TSPs to be 

modified 
• 1 LWS guy stub 

• 0.48 miles 
• 60-foot to 100-foot-wide ROW 

(existing) 

• Existing distribution line 
underbuild to be relocated to 
new 115-kV structures (f) (13 wood poles and 1 TSP) 

Segment ASP4: New double-
circuit 115-kV subtransmission 
line and removal of existing 
single-circuit sections of 
Elsinore–Skylark 115-kV lines  

• 101 LWS poles 
• 12 TSPs 
• 12 LWS guy stubs  
• 3 Wood (modified) 

• 4.24 miles 
• 60-foot to 100-foot-wide ROW 

(existing) 

• Existing distribution line 
underbuild to be relocated to 
new 115-kV structures (f) 

(112 wood poles, 1 LWS, 
and 1 TSP removed) 
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Table 3-1 Components of the Proposed Alberhill Project  
Component Quantity Dimensions / Specifications 

Segment ASP5: New double-
circuit 115-kV subtransmission 
line segment and removal of 
existing single-circuit section of 
Valley–Newcomb–Skylark 115-
kV line  

• 109 LWS poles 
• 11 TSPs  
• 10 H-frame structures (h) 
• 1 TSP (modified) 
• 13 LWS guy stubs 

 

• 5.5 miles 
• 60-foot to 100-foot-wide ROW 

(existing) 

• Existing distribution line 
underbuild to be relocated to 
new 115-kV structures (f) 

(119 wood, 2 LWS, 2 wood 
H-frame(h), 8 LWS H-
frame(h)) 

Segment ASP6: New single-
circuit 115-kV subtransmission 
line segment along existing 
distribution line route 

• 100 LWS poles 
• 1 TSP (modified) 
• 7 LWS guy stubs 

• 3 miles 
• 60-foot to 100-foot-wide ROW 

(existing) 

• Existing distribution line to be 
relocated to new 115-kV 
structures 

(3 wood poles removed) 

Segment ASP7: New double-
circuit 115-kV subtransmission 
line segment and removal of 
existing single-circuit section of 
Valley–Newcomb–Skylark 115-
kV line  

• 9 LWS poles 
• 4 TSPs 
• 3 LWS guy stubs  

• 0.25 miles 
• 60-foot to 100-foot-wide ROW 

(existing) 

• Existing distribution line 
underbuild to be relocated to 
new 115-kV structures (f) 

(6 wood poles and 2 TSPs 
removed) 

Segment ASP8: Connect 
Valley–Ivyglen and Valley–
Newcomb single-circuit 115-kV 
lines  

• 3 LWS poles 
• 4 TSPs 

• 0.06 miles or 300 feet 
• 260-foot to 390-foot-wide 

ROW (existing) 
• Existing distribution line 

underbuild to be relocated to 
new 115-kV structures (f) 

(3 wood poles removed) 

Telecommunications Equipment and Fiber Optic Lines (Overhead and Underground) 

New microwave tower at 
Alberhill Substation 

• 1 antenna tower • 120 feet tall 

New dishes at the proposed 
Alberhill Substation (one), 
Serrano Substation  

(one), and the Santiago Peak 
Communications Site (two) 

• 4 microwave dish 
antennas 

• 10 feet wide (each) 

New fiber optic 
telecommunication line 
installed on two 115-kV line taps 
into the proposed Alberhill 
Substation 

n/a • 2,000 feet 
• 650 feet underground   



AL BERH I L L  SY STEM P ROJECT  –  E NERGY  DI VI S I ON STAF F  REP ORT  

 

 

CAL I FORNI A P UBL I C  UT I L I T I ES  COMMI SS I ON       6 

Table 3-1 Components of the Proposed Alberhill Project  
Component Quantity Dimensions / Specifications 

New fiber optic 
telecommunication line 
installed on 115-kV Segments 
ASP1, ASP 1.5, ASP5, ASP6, and 
ASP7  

n/a • 8.66 miles 
• 1.11 miles underground 

New telecommunications 
equipment installed inside 
existing substations (e.g., 
microwave radios) 

n/a n/a 

Totals 

New 500-kV transmission line  n/a 3.3 miles 

New or modified 115-kV 
subtransmission line  

n/a 20.42 miles 

New fiber optic line  n/a 8.66 miles 

(1.11 miles in new underground 
conduit) 

New 500-kV ROW to be 
acquired 

n/a 3.3 miles (200 feet wide) 

Number of transmission and 
subtransmission structures by 
structure type 

• 12 LSTs installed 
• 3 Wood Poles (modified) 
• 346 LWS poles installed 
• 10 H-frame structures 

installed 
• 51 TSPs installed 
• 36 LWS guy stubs 

installed  
• 4 existing TSPs to be 

modified 
• 2 TSPs (modified) 

• 95 feet to 190 feet tall, four 
concrete footings 

• 75 feet to 100 feet tall, 1.5 to 
2.5 feet in diameter at 
ground level  

• 70 feet to 80 feet tall, two 1.5 
to 2.5 feet diameter LWS 
poles at ground level 

• 70 feet to 115 feet tall, 5 to 8 feet in 
diameter at ground level (including 
foundation) 

(1 LST, 260 wood poles, 7 
LWS poles, 3 TSPs, 2 wood 
H-frames and 8 LWS H-
frames removed) 

Source: SCE 2011 
Key: kV = kilovolt, kVA = kilovolt ampere, LST = lattice steel tower, LWS = lightweight steel, MVA = megavolt ampere, 
n/a = not applicable, SF6 = sulfur hexafluoride gas, ROW = right-of-way, TSP = tubular steel pole 
Notes: 
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Table 3-1 Components of the Proposed Alberhill Project  
Component Quantity Dimensions / Specifications 

a The initial build would include the installation of two transformers, with one of the two a spare. Space would be 
available for the installation of two additional transformers, for a maximum of three in-service transformers and a 
spare, if needed in the future. 

b Approximately 34 acres would be needed for construction of the Alberhill Substation, including landscaping and 
access roads. If the applicant elects to excavate 5.2 acres of land adjacent to the northeast corner of the 
proposed substation site to obtain fill under Import Soil Option 1, then the land required for construction of the 
proposed substation would increase from 34 acres to approximately 40 acres (Section 2.4.6.2). 

c Road surfaces inside and surrounding the proposed Alberhill Substation would be asphalt, concrete, or gravel 
(Class II Aggregate). 

d One 500-kV tower would be removed from the Serrano–Valley 500-kV Transmission Line. 
e Refer to Tables 2-6 and 2-7 for disturbance area by project component. 
f A number of the existing single-circuit 115-kV structures to be replaced with double-circuit 115-kV structures have 

existing distribution and telecommunications lines underbuilt on (installed on the lower position of) the single-circuit 
115-kV circuit structures. The existing distribution and telecommunications lines would be relocated to and 
underbuilt on the proposed double-circuit 115-kV structures. 

g Placing a second circuit on this proposed Alberhill Project 115-kV segment requires that proposed Valley–Ivyglen 
Project 115-kV Segments VIG4 and VIG5 are constructed. 

h H-frame structures are constructed using two LWS poles. Existing H-frame structures to be removed consist of two 
wood poles or two LWS poles. See figure 2-8 for a diagram of the H-frame structure. 

i Two parallel overhead ground wires would be installed on the top of each of the proposed 500-kV towers. 
 

3.1 Alberhil l  Substation 
The proposed 1,120 MVA 500/115-kV Alberhill Substation would be expandable to a maximum of 1,680 
MVA, with space for three in-service 560 MVA 500/115-kV transformers and one spare, depending on 
future need. Up to five 500-kV transmission lines may connect to the final build of the substation, as 
needed. The substation would be unstaffed and automated. The initial build of the proposed Alberhill 
Substation would connect to an existing 500-kV transmission line via new segments and include the 
following: 

• Two 560 MVA 500/115-kV transformers with one used as a spare; 

• 500-kV switchrack with gas-insulated switchgear; 

• 115-kV switchrack; 

• 115-kV capacitor bank; 

• Control building with basement; 

• Electrical power sources including a backup generator; 

• Lighting; 

• Entrance, gates, driveways, parking, and a perimeter wall that is a minimum of 8 feet tall and a 
maximum of 14 feet tall; and 

• Restroom, septic system, water supply, and landscaping irrigation. 
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Five 115-kV lines would extend from the initial build of the proposed Alberhill Substation. If the proposed 
substation is expanded in the future and two or up to three load-serving 500/115-kV transformers are 
installed, up to 10 115-kV lines may ultimately extend from the proposed substation. To allow for 
construction of the substation, a 27-inch agricultural water pipeline would be relocated to the perimeter of 
the proposed Alberhill Substation property. 

TRANSFORMERS 

The proposed Alberhill Substation would include the installation of two 560 MVA 500/115-kV 
transformers as part of the initial build. Because the total load that would be transferred initially from the 
Valley Substation to the proposed Alberhill Substation would be less than the capacity of one of the 
installed transformers (560 MVA), the second transformer would be energized and available for service as 
the spare for the purposes of the initial build.  

The proposed Alberhill Substation would be constructed with enough space for two additional 560 MVA 
500/115-kV transformers. When the electrical load exceeds 560 MVA, the first two transformers would 
serve the load and a third transformer would be installed as a spare. Based on the applicant’s projections, the 
load may exceed 560 MVA between 2024 and 2029. A fourth transformer would be installed as a spare and 
the first three transformers would serve the load when the electrical load exceeds 1,120 MVA. The applicant 
projects that the load may exceed 1,120 MVA between 2037 and 2050, depending on annual growth in 
electrical demand. Each of the 560 MVA 500/115-kV transformers would be approximately 37 feet high 
and contain approximately 33,550 gallons of transformer oil (mineral oil). There would also be space 
reserved for the future installation of 115/12-kV transformers. 

SWITCHRACKS 

500-kV Switchrack (Gas Insulated) 

The 500-kV switchgear would be housed in a steel enclosure that is approximately 350 feet long, 60 feet 
wide, and 49 feet high. There would be space reserved at the proposed Alberhill Substation for a future 500-
kV switchrack. The 500-kV switchrack would consist of six positions with two operating buses arranged in a 
breaker-and-a-half configuration. The operating buses would have six 500-kV gas-insulated potential-
transformers. Initially, four positions would be installed. Three positions would be equipped for two 500-kV 
line positions and two transformer bank positions. The two 500-kV line positions and two bank positions 
would be equipped with line/bank dead ends. The 500-kV transmission lines and transformer bank leads 
would have twelve 500-kV lightning arresters.  

115-kV Switchrack and Future 12-kV Switchrack (Open-Air Insulated) 

The 115-kV switchrack would use open-air-insulated switchgear. Five 115-kV lines would extend from the 
proposed 115-kV switchrack. There would be space reserved at the proposed Alberhill Substation for an 
extension of the 115-kV switchrack. If the proposed substation is expanded in the future and up to three 
load-serving 500/115-kV transformers are operational, it is estimated that up to 10 115-kV lines may 
ultimately extend from the 115-kV switchrack. The 115-kV operating buses would have eighteen 115-kV 
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lightning arresters. The initial-build of the 115-kV switchrack would connect to two dead-end structures.1 Space 
would be reserved at the proposed Alberhill Substation for a future 12-kV switchrack. 

CAPACITOR BANKS 

One 115-kV capacitor bank would be installed in the initial build of the proposed Alberhill Substation with 
a circuit breaker and a disconnect switch. The capacitor bank would be approximately 14 feet high. Space 
would be reserved for three additional 115-kV capacitor banks and two 500-kV capacitor banks. 

CONTROL BUILDING 

Monitoring equipment for the proposed Alberhill Substation would be located in a permanent control 
building that would be constructed of prefabricated metal and include a full basement. The control building 
(7,040 square feet) would be approximately 64 feet wide, 110 feet long, and 20 feet high. 

3.2 500-kV Transmiss ion Lines  
The applicant proposes to construct two new 500-kV transmission lines (500-kV Line SA and 500-kV Line 
VA) to connect the proposed Alberhill Substation to the existing Serrano–Valley 500-kV Transmission Line 
. Line SA would be 1.6 miles long and Line VA would be 1.7 miles long. Construction of the 500-kV 
transmission lines would require the removal of one 500-kV lattice steel tower (M13-T4) and installation of 
12 new lattice steel towers (500-kV towers SA1 to SA6 and VA1 to VA6). 

The lattice steel tower footings would require four excavated holes 3 feet to 6 feet in diameter and 20 feet to 
45 feet deep. On average, footings extend above the ground between 1 and 4 feet. The two lattice steel 
towers installed nearest to the proposed Alberhill Substation would be taller, double-circuit towers, but the 
conductor would be installed only on one side of the towers as part of the proposed Alberhill Project. The 
other 10 lattice steel towers installed would be single-circuit towers. 

3.3 115-kV Subtransmission Lines (Segments ASP1 through ASP8) 
The proposed Alberhill Project would involve the construction of new 115-kV subtransmission lines and 
modification of existing 115-kV subtransmission lines. LWS poles, TSPs, guy stubs and H-frames would be 
used for construction of the new 115-kV subtransmission lines. Each of the proposed 115-kV structures 
would support polymer insulators, 954-kcmil stranded aluminum conductor (SAC), and 4/0 ACSR for 
grounding. If needed, 954-kcmil ACSR would be used at locations requiring higher tension.2 The normal 

 
1  Dead-end structures are higher-strength structures used at the termination point of powerlines that are designed to support 
the high-tension forces associated with the length of the line leading up to the termination point. Higher-strength structures are 
also installed where powerlines change direction. 

2  Stranded aluminum 954-kcmil conductor has a diameter of approximately 1.1 inches. The American Wire Gauge 
conductor size 4/0 is equivalent to 212-kcmil conductor, which is approximately 0.5 inches in diameter. Aluminum steel-
reinforced 954-kcmil conductor, which is composed of strands of aluminum on the outer shell of the conductor cable and strands 
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rating (in clear atmospheric conditions, with an ambient temperature of 104 degrees Fahrenheit, at an 
elevation of 500 feet, and with a wind speed of 4 feet per second) of the proposed 954-kcmil SAC is 1,090 
amps when in continuous operation. The emergency rating, assuming 4 hours of operation, is 1,470 amps. 
The 115-kV lines that would be replaced along 115-kV Segments ASP3, ASP4, ASP5, and ASP7 use 653-
kcmil ACSR with a normal rating of 920 amps and emergency rating of 1,240 amps under the same 
conditions identified for the proposed 954-kcmil SAC previously described. 

115-KV SEGMENT ASP1 

115-kV Segment ASP1 would be a new double-circuit 115-kV subtransmission line at the proposed 
Alberhill Substation site that would connect the substation to 115-kV Segment ASP2. New TSPs and LWS 
poles would be installed (Table 3-1). The new double-circuit 115-kV line would connect to the 115-kV 
switchrack at the western end of the proposed Alberhill Substation. The line would exit the proposed 
substation near the main entry gate, turn south, and then parallel the substation perimeter south to Temescal 
Canyon Road. The line would continue southeast along Temescal Canyon Road to Concordia Ranch Road. 

115-KV SEGMENT ASP1.5 

The 115-kV Segment ASP1.5 would connect to the new 115-kV switchrack at the western end of the 
proposed Alberhill Substation. The segment would exit the proposed substation near the main entry gate, 
turn south/southwest, and then cross Temescal Canyon Road to a point along the existing Fogarty–Ivyglen 
115-kV line alignment. The 115-kV Segment ASP1.5 would then extend southeast along Temescal Canyon 
Road and cross I-15. The 115-kV Segment ASP1.5 would be a double-circuit subtransmission line. 

115-KV SEGMENT ASP2 

The 115-kV Segment ASP2 would place a second circuit on an approximately 6.3-mile section of the 
proposed Valley–Ivyglen 115-kV line (115-kV Segments VIG4 and VIG5; Figures 2-2a and 2-2b). As part 
of the proposed Valley-Ivyglen Project, four LWS poles would be installed on the south side of Concordia 
Ranch Road to avoid conflicts that would occur during construction of the proposed Alberhill Substation. 
As part of the proposed Alberhill Project, three replacement LWS poles and two TSP would be installed on 
the north side of Concordia Ranch Road (Table 3-1). The final location of the five poles on the north side 
of Concordia Ranch Road would accommodate 115-kV circuits that would exit Alberhill Substation to the 
east on poles constructed as part of the Valley–Ivyglen Project. No other structure installation or 
replacement would be required along 115-kV Segment ASP2 as part of the proposed Alberhill Project. The 
proposed Valley–Ivyglen 115-kV line is designed to support two circuits. To add the second circuit along 
115-kV Segment ASP2, the proposed Valley–Ivyglen 115-kV line structures would require the addition of 
crossarms, anchors, insulators and conductor.  

 

of steel in the core, is generally a few millimeters in diameter wider than 954-kcmil stranded aluminum conductor, which does not 
contain a steel core (Grigsby 2001). 
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Double-circuiting would begin at the southeastern end of 115-kV Segment ASP1 and follow Concordia 
Ranch Road east to its terminus. From there it would cross I-15 south to Temescal Canyon Road and then 
continue east to Lake Street. From Lake Street, it would continue south to Nichols Road. The line would 
then follow Nichols Road to Pierce Street and then turn southeast on Baker Street and continue to 
Riverside Avenue (SR-74). The line would follow Riverside Avenue northeast and then pass southeast over 
land to Pasadena Avenue. It would continue along Pasadena Avenue and then turn northeast onto Third 
Street and continue to Collier Avenue.  

115-KV SEGMENT ASP3 

Along 115-kV Segment ASP3, a second circuit along a section of the Valley–Elsinore–Fogarty 115-kV line 
would be installed and the existing single-circuit section of the line would be removed. New structures 
capable of supporting two circuits would be installed. The new LWS poles and several TSPs would be 
installed to enable the crossing of I-15 (Table 3-1). Wood poles and the existing TSPs adjacent to I-15 
would be replaced in the City of Lake Elsinore between the intersections of Third Street and Collier Avenue 
and Second Street and Camino del Norte. 

115-KV SEGMENT ASP4 

115-kV Segment ASP4 includes installation of new double-circuit LWS poles along a section of the 
Elsinore-Skylark 115-kV lines as well as removal of the existing single-circuit sections of the lines (Table 3-
1). From East Hill Street southwest to East Pottery Street, structures would be constructed and removed 
along a section of the Elsinore–Skylark 115-kV line. From East Pottery Street east to East Franklin Street 
and then southeast to Skylark Substation, structures would be constructed and removed on the Elsinore–
Skylark 115-kV line. The line would continue from East Franklin Street over land and then along Auto 
Center Drive, Casino Drive, Malaga Road, and Mission Trail to Skylark Substation. 

115-KV SEGMENT ASP5 

115-kV Segment ASP5 includes installation of new double-circuit LWS poles and H-frame structures along 
a section of the Valley–Newcomb–Skylark 115-kV line (Table 2-2). The existing 115-kV LWS poles, H-
frame structures, and wood poles would be removed. This segment would pass through the cities of 
Wildomar and Menifee.  

Starting at Skylark Substation, the double-circuit lines would continue east across Mission Trail Road to 
Waite Street. It would follow Waite Street and then turn north onto Almond Street and continue to Lemon 
Street. It would cross I-15 and continue east along Lemon Street to where the street turns into Lost Road. It 
would continue northeast on Lost Road and then turn east and cross open land and multiple roads to 
Beverly Street. It would follow Beverly Street and then continue east along Bundy Canyon Road to Scott 
Road.  

115-KV SEGMENT ASP6 



AL BERH I L L  SY STEM P ROJECT  –  E NERGY  DI VI S I ON STAF F  REP ORT  

 

 

CAL I FORNI A P UBL I C  UT I L I T I ES  COMMI SS I ON       12 

115-kV Segment ASP6 includes construction of LWS poles for a new single-circuit 115-kV subtransmission 
line north from the intersection of Scott Road and Murrieta Road to Newport Road. An existing 
distribution line with wood poles along Murrieta Road would be removed, and the distribution line 
conductor would be transferred to and underbuilt on the new 115-kV structures (installed below the new 
115-kV circuit). 

115-KV SEGMENT ASP7 

115-kV Segment ASP7 includes installation of new double-circuit LWS poles and TSPs along a section of 
the Valley–Newcomb–Skylark 115-kV line north of the intersection of Newport Road and Murrieta Road to 
Newcomb Substation in Menifee. Existing 115-kV wood structures would be removed. In addition, the 
circuit breaker at Newcomb Substation that connects the substation to Valley Substation would be opened, 
which would disconnect Newcomb Substation from Valley Substation. 

115-KV SEGMENT ASP8 

115-kV Segment ASP8 includes installation of new LWS poles and TSPs along a 300-foot section at the 
intersection of Murrieta Road and McLaughlin Road in Menifee to connect the Valley–Newcomb 115-kV 
line to the proposed Valley–Ivyglen 115-kV line (Figure 2-2f). Existing 115-kV wood structures would be 
removed. The circuit breaker that connects the proposed Valley–Ivyglen 115-kV line to Valley Substation 
would be opened to ensure that the line is deenergized from Valley Substation. 

3.3 Telecommunications  
The proposed Alberhill Substation would require the installation of new telecommunication infrastructure 
to provide protective relaying, data transmission, and telephone services to the substations served by the 
proposed Alberhill System. These new facilities include modifications to the applicant’s existing microwave 
system and the addition of new fiber optic cable. The proposed Alberhill Project would include the 
installation of new telecommunication infrastructure required for communication with the substations 
served by the proposed Alberhill 115-kV System. New microwave components, fiber optic cable, and other 
telecommunications equipment installations would be part of the proposed Alberhill Project.  

3.4 Access Roads  
Each of the proposed 500-kV transmission line tower sites could require 24-hour vehicular access during 
operation of the proposed Alberhill Project for emergency and maintenance activities. The applicant would 
install gates to restrict general and recreational vehicular access roads. The applicant would construct 
approximately 3 miles of new or modified access roads to access the proposed 500-kV transmission line 
structures if the conventional method of construction is used for the 500-kV transmission line. The 
proposed Alberhill 115-kV segments would not require new or modified access roads.  
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Appendix B – Preliminary Results: Tie-Line Power Flow Analysis 

 

 

 

 

 

 

 

 

 

 

 

Portions of this report have been redacted based on Southern California Edison's claims of confidentiality 
based on critical infrastructure information and other legal privileges.  
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Appendix C – Evaluation of SCE’s Load Forecast Methodologies 
and Performance Metrics 
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Appendix D – Behind-the-Meter Adoption Propensity Analysis for 
the Valley South System 
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Appendix E – Distributed Energy Resources Adoption and Impact 
on Load Forecast in Valley South System 

 

 

 

 

 

 

 

 

 

 

 

Portions of this report have been redacted based on Southern California Edison's claims of confidentiality 
based on critical infrastructure information and other legal privileges.  
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Appendix F – Review of SCE’s Electrical Engineering Analysis for 
the Alberhil l System Project 
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Appendix G – Integrated Time-Series Benefit-Cost Analysis – SCE 
Alberhil l System Project 
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Memorandum 
 
 
 
 
To: California Public Utilities Commission (CPUC) 
 
From: WSP USA Inc. (formerly Ecology and Environment, Inc.)  
 
Date: June 18, 2021 
 
Subject: Integrated Time Series Benefit-Cost Analysis – Southern California Edison Alberhill 

System Project 
 

 
 
Purpose 
The purpose of this memo is to provide results of an integrated time series benefit-cost analysis 
(BCA). Previous Southern California Edison (SCE) BCAs (May 2020 and February 2021 BCAs 
and supporting spreadsheets, Effective Photovoltaic [PV] Forecast, PV Watts Forecast, and 
Spatial Base Forecast) were not appropriately developed over the actual project timeline, and the 
calculations of the Present Value Revenue Requirement (PVRR) total costs were not shown. 
While project benefits were treated appropriately in terms of traditional capital analysis net 
present valuation procedures, project costs were derived using an external program based on the 
PVRR process. Using this method to compute project costs externally made it unclear that total 
project costs and annual project costs were calculated appropriately. Further, there were no 
linkages to annual operations and maintenance (O&M) costs included in the project cost stream 
(O&M was found in the separate Excel project cost sheet, but not linked to the analysis). In 
addition, the year project construction was expected to start and the year benefits would begin 
accruing were not placed into the timeline correctly. For all alternatives, the project benefits and 
O&M costs designated within the model were accruing in years before the project was 
constructed (prior to the facility operational in-service date), thus yielding an erroneous BCA 
comparison among the alternatives under review. 
 
Accordingly, the tasks described below were undertaken to gain a clear understanding of actual 
benefits and costs associated with the various alternatives. 
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Methodology 
Using data from the SCE February 2021 BCA and the associated spreadsheets, three distinct 
BCAs were developed on the 13 Effective PV Forecast project alternatives annual costs and 
benefits streams, since SCE considered the Effective PV Forecast to reflect future demand most 
accurately. Each analysis described below employed integrated, appropriately timed benefit 
streams extending over the respective operational period(s). Total project costs were either based 
on SCE’s PVRR cost or on an appropriately timed net present value (NPV) of cost streams with 
and without uncertainty and battery revenues. To evaluate the different cost effects (PVRR or 
NPV), the resulting net benefits and benefit-cost ratios (BCRs) were compared to those of the 
SCE February 2021 BCA and associated spreadsheets submission. 

All BCAs involved an integrated time series (where the time series of the costs and benefits of 
each alternative were appropriately integrated with their construction and O&M timeline). This 
procedure adhered to a traditional capital improvement BCA. 

BCA1 
The first BCA model applied a constant 10 percent discount rate (NPV) to the costs, rather than 
employing the PVRR costs. Appropriately timed benefits were then compared to the 
appropriately timed NPV costs, arriving at an equitable assessment of net benefits (NPV benefits 
above NPV costs) and ensuing BCRs. 

BCA2 
The second BCA analysis took BCA1 and removed the uncertainty cost factors and battery 
revenues, deriving net present valuations of appropriately timed cost and benefit streams, their 
relative net benefits and BCRs. Appropriately timed benefits were then compared to the 
appropriately timed NPV reduced costs arriving at an equitable assessment of net benefits and 
resulting BCRs. 

BCA3 
The third BCA analysis also included appropriately timed benefits; however, with this analysis, 
the analyst used SCE’s PVRR costs, which included both uncertainty and battery revenues. 
Appropriately timed benefits were then compared to the appropriately timed PVRR costs 
arriving at equitable net benefits and related BCRs. 

References 
WSP USA Inc. used or referred to the following spreadsheets: 

1. Project Costs: A.09-09-022 ED-Alberhill-SCE-Supplemental Data Request 003
Question DG-G-1 Revised Attachment 1 of 11, received March 24, 2021.

2. BCA: Effective PV - A.09-09-022 CPUC-JWS-4 Q.01g Second Revision Attachment 1
of 3, received March 24, 2021.

3. Exh G-2 Revised Cost Benefit Analysis Report A0909022-SCE ASP.
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4. Exh C-2 Revised Planning Study A0909022-SCE ASP. 
5. Exh I-1 Revised Best Solution and Rankings. 
6. Exh F-1 Revised Forecasts A0909022-SCE ASP. 
7. A.09-09-022 CPUC-Supplemental Data Request-006 Q.DG-MISC-55 Answer. 
8. A.09-09-022 CPUC-Supplemental Data Request-006 Q.DG-MISC-55 Revised 

Answer. 
9. A.09-09-022 CPUC-Supplemental Data Request-006 Q.DG-MISC-56 Answer. 
10. A.09-09-022 CPUC-Supplemental Data Request-006 Q.DG-MISC-56 Revised 

Answer. 
11. PVRR Model: A.09-09-022 TURN-SCE-Alberhill-007 Question 14_ Attachment 1 of 

1\EPV RR Models, received March 25, 2021. 
 
Detailed Methodology and Results 
The SCE BCAs’ (as referenced above) stream of costs and benefits (for the 13 alternatives) show 
all project costs between 2022 and 2025, while the benefits begin in 2022, before any of the 
projects are complete. This lack of proper timing does not ensure a fair comparison of costs and 
benefits among the alternatives under review. Benefits were incorrectly entered/discounted in the 
first year of the time series, as if beginning before the project is constructed rather than after 
completion of construction (the year benefits would truly begin). 
 
The stream of undiscounted costs and benefits have been properly entered into new time series 
spreadsheets for each alternative based on the accurate sequence of project-related events: (1) 
construction period (the year of construction start through the year of construction completion); 
(2) O&M spending; and (3) years of accrual of benefits.1  
 
In the first model, BCA1, a constant 10 percent discount rate was applied across the board to the 
costs rather than applying the array of PVRR-based factors. A constant discount rate was used 
because the PVRR figures, which are used and added to the total project costs in the SCE BCAs, 
varied significantly among the alternatives. These factors influenced the final costs applied in the 
BCR because they were based on many factors (e.g., interest rates, applied taxes, depreciation, 
salvage values, revenues generated, etc.) and their derivation was difficult to track, reproduce, 
and verify. 
 
Using the proposed stream of undiscounted capital costs, O&M costs, and benefits over the 
project life span, and discounting these expenditures using a 10 percent discount to the base year, 
allows for an equitable comparison of benefits and costs associated with each alternative. This 
method of calculation also allows for comparing efficiency effects among each alternative in 
terms of capital spending and benefit accrual over time. 
 
The findings of this time series BCA were then compared to the BCA Effective PV - A.09-09-022 
CPUC-JWS-4 Q.01g Second Revision Attachment 1 of 3. 

 
1 The revised undiscounted costs and benefits, received March 24, 2021, were used as inputs.   
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In BCA2, two uncertainty factors (“to address uncertainties of load-reducing technologies and 
California’s electrification goals,” per page 216 of Exh G-2 Revised Cost Benefit Analysis 
Report, and “due to the lack of environmental analysis, licensing, and engineering design 
efforts,” per page 18 of Exh C-2 Revised Planning Study) and the battery revenues were removed 
from the time series costs stream. 
 
In BCA3, as a sensitivity analysis, SCE’s PVRR costs, which include both uncertainty and 
battery revenues, were used. 
 
The results of all three model runs were compared to the revised BCA Effective PV - A.09-09-
022 CPUC-JWS-4 Q.01g Second Revision Attachment 1 of 3, which found the BCRs listed in 
Figure 1. 
 

Figure 1. SCE Effective PV Forecast – Benefit Cost Ratio  
 
BCA1, a time series analysis, is a traditional capital improvement benefit cost analysis. It does 
not use SCE’s PVRR computations, rather it uses the estimated stream of undiscounted capital 
costs, O&M costs, and benefits (as provided in SCE’s spreadsheets), all timed correctly, over the 
project life span, including both uncertainty and battery revenues, then discounted these 
expenditures equitably using a 10 percent discount to a common point in time (the base year). 
This analysis resulted in the following BCR rankings. SCE BCRs and net benefits are 
consistently higher than the capital analysis (of BCA1) among all alternatives, which brings up 
the question was the PVRR figure appropriately discounted? In any event, conducting the capital 
analysis using the 10 percent discount rate reveals that the Alberhill System Project (Alberhill) is 
similarly ranked fifth with a BCR of 6.3; however, with the SCE analysis, Alberhill was ranked 
fourth with a BCR of 9.0. In terms of net benefits, BCA1 model shows a net benefits reduction 
from $4.3 million to $1.7 million, but Alberhill remains first in both evaluations.2 

 
2 The analyst did not change benefits, as calculated by SCE, except for adjusting them in time and how those 
benefits are discounted, (i.e., ensuring benefits begin after construction is completed). 



Memorandum 
WSP USA Inc. (formerly Ecology and Environment, Inc.) 
Alberhill System Project CBA Benefit-Cost Analysis Review 
June 18, 2021 
Page 5 
 
 

 
 
Review 2 Finds Memo - ASP Time Series BCA_6.18.2021_Clean.Docx 

Figure 2. BCA 1: BCA Capital Analysis Compared to SCE BCA PVVR Analysis (includes 
Uncertainty and Battery Revenues)  

 
BCA2 is similar to BCA1 but excludes uncertainty and battery revenues from the costs streams, 
while all other time series factors remain the same. Although excluding uncertainty and battery 
revenues from the capital analysis has closed the BCR gap (between the capital and PVRR 
analyses), net benefits still are considerably divergent. This can be explained in part from the fact 
that the SCE benefits were not appropriately treated (discounted) in the year the projects become 
operational. The reason for the divergence in the costs is unknown. In any event, Alberhill moves 
to eighth in the BCR ranking compared to fourth with SCE evaluation. In terms of net benefits, 
as shown in Figure 3, several alternatives show similarly sized net benefits (in the range of $1.7 
million to $1.9 million) when compared with Alberhill. 
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Figure 3. BCA 2: BCA Capital Analysis Compared to SCE BCA PVVR Analysis (excludes 
Uncertainty and Battery Revenues) 

 
Similar to BCA1, BCA3 is a hybrid capital improvement benefit cost analysis. Unlike BCA1, 
BCA3 uses SCE’s PVRR computed costs and coupled with SCE’s benefits timed correctly 
(including battery revenues and uncertainty). Under BCA3, Alberhill places sixth in the BCR 
ranking, and in terms of net benefits, as shown in Figure 4, several alternatives show similarly 
sized net benefits (in the range of $1.7 million to $1.9 million) when compared to Alberhill.  
 
In terms of the Alberhill System Project, BCA1 (using a 10% discount rate) has a total project 
cost of $318 million (net present value) while BCA3 (using SCE’s PVRR computed costs) has a 
much larger total project cost of $474 million (net present value). While BCA1 and BCA2 use 
different methods for computing total project costs, both BCA1 and BCA2 include uncertainty 
and battery revenues, times the accrual of benefits based on their actual occurrence (in-service, 
operational date), and all other factors are held constant. 
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Figure 4. BCA 3: BCA Capital Analysis Compared to SCE BCA PVVR Analysis (includes 
Uncertainty and Battery Revenues)   

 
Summary 
Regardless of which costs are used (NPV or PVRR), Alberhill is not the most cost-effective 
alternative. 
 
Based on the above analysis, several alternatives were determined to yield a much lower project 
cost when compared to the proposed Alberhill System Project and to have a better BCR (a 
reflection of cost versus benefit efficiency). For example, Valley South to Valley North, at a cost 
of about $207 million, could be built twice and have lower life cycle project cost ($60 million 
less) compared to the Alberhill facility. Furthermore, the net benefits would outpace that of 
Alberhill by $277 million. The same generalized statement of net savings/benefits is attributable 
to Valley South to Valley North to Vista and Distributed BESS in Valley South (cost $289 
million), in which SCE costs (including uncertainty and battery revenues) are used in 
conjunction with appropriately timed benefits. These two alternatives also appear to be 
economically viable based on the BCA2 analysis. Since there are alternatives that are smaller 
scaled and viable, two smaller projects could be implemented separately at different points in 
time in the future (one now and one later, based on needs) and possibly cost less than Alberhill 
and produce the best benefit to cost ratio with more overall benefits. 
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Memorandum 
 
 
 
 
To: California Public Utilities Commission 
 
From: WSP USA Inc. (WSP)(formerly Ecology and Environment Inc.) 
 
Date: October 11, 2021 
 
Subject: Benefit-Cost Analysis Review – Southern California Edison Alberhill System Project 
 
 

 
 
Purpose 
Review of Southern California Edison (SCE) June 22, 2021, Second Amended Motion Benefit-
Cost Analysis (BCA) materials (notice of clerical error corrections in Planning Study and 
Benefit-Cost Analysis of Alternatives for SCE’s Alberhill System Project) to understand what 
changes were made in relation to previous versions and to see if the Second Amended Motion 
Cost-Benefit Analysis and supporting spreadsheets (indicated in the Second Amended Motion 
notice) changed the timing of costs and benefits (as suggested in WSP’s previous review). 
 
Methodology 
This review was conducted in a two-step approach. 
 
Step 1: Review Second Amended Motion document changes. 
On June 23, 2021, WSP received the following documents (all dated June 22, 2021). 
 
■ A0909022-SCE Errata to Correct Amended Motion to Supplement. 
■ A0909022-SCE NOA Errata to Correct Amended Motion to Supplement. 
■ Exh C-2: Planning Study Revision 2.1 A0909022-SCE Errata to Correct Amended Motion to 

Supplement. 
■ Exh G-2: Cost-Benefit Analysis report revision A0909022-SCE Errata to Correct Amended 

Motion to Supplement, revised Cost-Benefit Analysis Report by Quanta Technologies dated 
June 15, 2021, Version 2.1. 

In Step 1, WSP reviewed the above documents. However, supporting revised BCA spreadsheets 
were not supplied to support the description of changes in the documents, as bulleted below. 
According to the Summary of Revisions in Exh C-2: 
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1. SCE found a variety of errors in the BCA (“with regard to spreadsheet tabular data,” 
including that “some of the formulas were transferred incorrectly”) and made corrections, 
but SCE says that the cumulative effects of all the changes only resulted in minor net 
effects. 
 
WSP findings: After reviewing the first (May 2020 Amended Application) and second 
versions (February 2021Amended Motion to Supplement the Record) of the BCA 
spreadsheets, WSP found a variety of minor errors in the tabular data (e.g., some 
formulas were found to be incorrectly placed or untraceable, along with a few 
mismatches in data entries). New changes to computed benefit data (as described in pages 
2 and 3 of the June 2021 revised Planning Study Exh C-2 ), which includes changed 
calculations using Flex-1 metrics, changed assignment of Value of Service monetary 
values to unserved customer load, and changed monetization rate of commercial and 
industrial customers, would likely not have been found by WSP nor reflected in the 
integrated time-series BCA spreadsheets prepared by WSP in June 2021, prior to the 
filing of SCE’s Second Amended Motion. However, if these corrections were minor, as 
stated by SCE, WSP agrees they would not have changed the overall outcome SCE 
presented, because the main issue with SCE’s BCA (as described in the initial WSP June 
2021 memo) remains with SCE’s timing and streaming of benefits and operations and 
maintenance (O&M) spending occurring prior to project completion or in-service date 
(affecting the overall benefit-cost ratios and ranking of alternatives provided by SCE). 

 
2. In Point #4 (page 4 of Summary of Revisions, Exh C-2), SCE states that the timing of the 

O&M costs is now applied beginning at the project in-service date. 
 
WSP findings: In WSP’s integrated time-series BCA, WSP incorporated SCE’s O&M 
costs as a separate line item to SCE’s project costs or capital expenditures (CAPEX) (not 
embedded into the present value revenue requirement as done by SCE, for transparency) 
and correctly timed the O&M spending to begin at the project in-service date (or after the 
project was constructed). WSP also incorporated SCE’s benefits for each alternative to 
begin at the project in-service date (or after the project was constructed). Since SCE 
stated that the timing of O&M spending had been corrected, WSP requested the new 
Second Amended Motion supporting BCA spreadsheets to verify that “O&M costs are 
now applied beginning at the project in-service date.” 

 
3. In Point #5 (page 4 of Summary of Revisions, Exh C-2) SCE states that, “now all 

alternatives have a common set of assumptions – consistently accruing benefits at the 
project need date (2022) and entering construction in 2023.” 
 
WSP findings: It is unclear why SCE would continue to start accruing project benefits “at 
the project need date” and not on the “in-service date,” when normal BCA practice is for 
benefits to begin only after the project is constructed and in-service. 
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4. In footnote 4 explaining Point #5 (page 4 of Summary of Revisions, Exh C-2) SCE states 
that “benefits are started on the need date rather than in-service date for all alternatives to 
maintain consistency among the alternatives, to simplify the analysis, and to ensure that 
the near-term load forecast has a more dominant impact on the relative performance of 
the alternatives.” 
 
WSP findings: Claiming past impacts/benefits thought to occur prior to a project in-
service operational date is not the proper method to calculate a BCA of alternatives, and 
SCE’s footnote fails to explain its process. If SCE changed the timing of O&M spending 
from its previous spreadsheet timing (Point #4) to begin at the in-service date, it is 
unclear why SCE did not correct the timing of the benefits, since “timing of the accrual 
of benefits” was initially identified by WSP as a concern in a conference call on August 
11, 2020. It is also unclear why “near-term load forecast” was needed to ensure a more 
dominant impact on the relative performance of the alternatives.” This practice results in 
false performance results among alternatives under review. The computation of an 
alternative’s benefits must be based on a realistic corresponding operational forecast 
moving forward and start on a project’s in-service date and not before the facility is 
operational. 

 
In summary, since revised BCA spreadsheets had not been provided to support the clerical 
changes in the BCA report (per SCE’s Second Amended Motion), WSP requested to review 
SCE’s (third version) spreadsheets to understand what changes were made in relation to the 
previous versions and to verify whether the third version of the Cost-Benefit Analysis changed 
the timing of O&M spending. WSP thought that if SCE’s revisions were easily traceable, those 
revisions could quickly be incorporated into WSP’s correctly timed BCA spreadsheet analyses 
from June 2021. However, the WSP analyst determined that if SCE was still attempting to accrue 
project benefits on a project need date and before the in-service date, minor changes to correct 
spreadsheet tabular data errors in the BCA would not correct a mistimed analysis. 
 
Step 2: Review Third Revision BCAs. 
On August 13, 2021, WSP received and reviewed the following documents (all dated June 22, 
2021): 
 
■ Third Revision Cost-Benefit Analysis Spreadsheets: Effective PV Spreadsheet- A.09-09-022 

CPUC-JWS-4 Q.01g Third Revision Attachment 2 of 3_Effective PV (Third Revision BCA 
spreadsheet); 

■ A.09-09-022 CPUC-JWS-4 Q.01g Third Revision Answer; and 
■ A.09-09-022 CPUC-JWS-4 Q.01i Revised Answer. 
In Step 2, WSP reviewed the Second Amended Motion BCA spreadsheets (third version) in 
comparison with the February 2021 Amended Motion BCA spreadsheets (second version) 
alongside the variety of errors in the BCA noted in SCE’s June 2021 Second Amended Motion. 
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Initially, the Alberhill and Valley South to Valley North Alternatives were reviewed for changes 
in the bottom-line benefit-cost ratio or net benefits. This review found minor adjustments. Most 
notably, changes found in earlier reviews were flat number inputs linked to database formulas in 
SCE’s database modeling program. Also, certain underlying inputs (figures) were slightly 
changed, likely due to rounding errors, but they were not to an order of magnitude that would 
affect the results seen during the earlier reviews. With this being the case, a more in-depth 
review was undertaken on all the alternatives. In short, no major changes were detected that 
would affect the final benefit-cost ratios or other economic indicators derived in the analysis. 
WSP agrees with SCE’s June 2021 Second Amended Motion that states “the cumulative effects 
of all the changes only resulted in minor net effects.” 
 
However, with this submission, SCE did not supply O&M cost data incorporated into the Second 
Amended Motion BCA showing O&M starting at the project in-service date, so WSP cannot 
verify “the timing of the O&M costs are now applied beginning at the project in-service date.” 
The Second Amended Motion BCA spreadsheets were not much different to the February 2021 
Amended Motion BCA spreadsheets. The benefits are still mistimed as they still begin accruing 
before the project in-service date and the Second Amended Motion BCA does not display the 
streaming of O&M costs. Therefore, incorporating the minor clerical changes into WSP’s 
integrated time-series BCA (June 2021) would not be productive, and WSP’s findings of the 
second review would not be significantly changed. 
 
Step 3: Review Third Revision BCAs with Tracked Changes. 
August 26, 2021: As an added measure of review and to verify that no key changes were missed 
in the review of third version spreadsheets that would warrant further investigation, on August 
26, 2021, WSP submitted a request to SCE Regulatory Affairs for tracked changes versions of 
the spreadsheets (with highlighted locations to identify where changes, as cited in the Second 
Amended Motion, occurred in the spreadsheets). 
 
September 10, 2021: SCE Regulatory Affairs sent tracked-version spreadsheets with green 
highlighted cells identifying changes. 
 
September 16, 2021: WSP compared the spreadsheets, Cost-Benefit SCE Effective PV 
Forecast_Tracked.xlsm, received September 10, 2021 (tracked third version) with the Effective 
PV - A.09-09-022 CPUC-JWS-4 Q.01g Second Revision Attachment 1 of 3, received March 24, 
2021 (second version). 
 
Although the highlighted tracked changes confirmed findings identified in Step 2 above, after 
review, WSP made the following observations: 
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1. The cells of the tracked third version spreadsheet are password protected, limiting 
disclosure and the scope of the review (note: the cells of the untracked third version 
spreadsheets [A.09-09-022 CPUC-JWS-4 Q.01g Third Revision Attachment 2 of 
3_Effective PV, received by email on August 13, 2021, and reviewed in Step 2] were also 
password protected). 
 

2. In the second version spreadsheet, the computations of benefits were linked to a sheet 
titled Cost Assumptions. That sheet was included with the second version 
spreadsheet. However, in the tracked third version spreadsheet, the Cost Assumptions 
spreadsheet was renamed Cost Data & Assumptions (as referred to in cells), but a sheet 
was not included with the tracking spreadsheet, meaning that the computation of benefit 
cells is not linkable to the individual sources (these cells were also password 
protected). The purpose for excluding Cost Data & Assumptions during this latter round 
of revisions is unclear. 

 
3. For most alternatives, certain underlying categorical benefit figures were slightly changed 

(e.g., benefits categories: EENS, FLEX-1, FLEX-2-1, FLEX-2-2, etc.); however the 
resulting total of aggregated benefits of those alternatives remained unchanged from the 
second version spreadsheets. Project costs among all alternatives remained unchanged. 
 

4. However, for the Menifee Alternative, the changes resulted in benefits increasing by 
$234M ($3,882M – $3,648M = $234M) or a 6.4 percent increase. With Menifee’s 
increase of benefits, WSP revisited the retimed Capital Analysis BCA (used for the 
second version spreadsheet, Effective PV Forecast review) to see how the benefits from 
the third version spreadsheet would affect the Menifee Alternative. WSP found that 
Menifee’s benefit-cost ratio (BCR) changed. Applying the prorated increase (6.4 percent) 
to the WSP retimed Capital Analysis BCA caused the retimed benefits to increase from 
$1,702 to $1,881. Dividing these benefits by total project costs ($331M) yielded a BCR 
of 5.5 (up 0.4 from the original 5.1 BCR). This change results in Menifee moving up to 
first place, Valley South to Valley North moving to second place (switching places from 
WSP’s previous analysis), and all other alternatives remaining in their previous positions 
(Alberhill remaining in sixth place).  
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Table 1. Adjusted BCR for Menifee per Tracked Changes  

(SCE 2nd 
REV) 

PVRR Costs 
and NPV 
Benefits 

(SCE 3rd 
REV) PVRR 
Costs and 

NPV Benefits Difference 
Percent 
Change 

Capital 
Analysis 
(Retimed 

2nd 
REV) 

Capital 
Analysis 
(Retimed 
3rd REV) 

Aggregate ($M) 3,648 3,882 234 1.064 1702 1811 
Project Cost 

($M) 
331 331 0 N/A 331 331 

BCR 11.22 11.73 0.7 N/A 5.1 5.5 
Key: 
BCR = benefit-cost ratio 
NPV = net present value 
PVRR = Present Value Revenue Requirement 
REV = revision 
SCE = Southern California Edison 

 
In summary, while minor changes were made to interior cell numbers, because the spreadsheet is 
password protected, their computation cannot be verified. In any case, the final resulting benefits 
(and costs) among the two spreadsheets are the same (except Menifee). As noted previously, the 
timing of benefits in the third version spreadsheet is unchanged, and the timeframe of the 
analysis remains years 2022 to 2048. 
 
No other changes (from third version spreadsheets) were applied to the retimed Capital Analysis 
BCA because the changes are minor and SCE hasn’t changed the timing of accruing benefits 
before project is in service, making the changes primarily inconsequential. 
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